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Executive Summary 

More than a decade.ago Alfred Toffler (1970) predicted tnat most people 
would be ill prepared to cope with the changes that would occur in their life 
times. Today, few people would disagree with Toffler's predictions. Rapid 
technological advances' have not only ^transformed present wbrklife, they i.ave 
drastically altered the future, especial ly the future of work. 

" .Now workers are continually confronted with change. Self help is repac- 
ing corporate or institutional' help. Traditional views of labor^ and manage-^ 



men' 



It, .are rapidly changing as the economy moves from an industrial to an infor- 
fhational base. The composition of the work force is changing. New equipment 
and techniques are making jobs obsolete. More workers are experiencing the 
reality of changing jobs or entering retraining programs.- The prospect of 
multiple job changes during an occupational life span is becoming certain. 
Tomorrow's workers will be confronted with even more changes'. 

One.proauct of this tac.rnological axplosioiV has been the reemphasis^n 
the human dimension of the work place. Human resources are increasingly rec- 
ognized as the least understood and most under utilized element in the work 
place. Some experts have suggested that the future of the marketpl^ace de- 
pends on the ability of business and industry to maximize the personal power of 
the members of the work force. An increase in personal powaff-'is dependent on 
individuals' abilities to learn new ways to adapt with impending change. Voc- 
ational education has always been influenced by technological innovations that 
influence the requirements of occupations and work environments. Typically a 
central feature of vocational education programs is specialized job skill train- , 
ing which assumes that vocational training programs are most effective when they 
emphasize highly specialized skills which are tied to specific needs of employers, 
particuUr pieces of equipment, or production processes. Programs of this type 
have enjoyed a long and strong tradition amcgg vocational educators, and\n^the 



past have often 'been-very successful, ' . ' 

Preparing students to work and live in a .technological world creates new 
responsibilities for vocational educators. In addition to satisfying their- 
traditional functions/ vocational ed"ucators have to consider two important and 
related t^sks. The first' task involves the identification of a body of knowledge 
and skills that will allow individuals the option of starting at entry level in 
available occupations or of und*»rtaking more specific education and training. 
The second task concerns the integration of that body of knowledge and skills 
, into a curriculum which^may be implemented in the schools. -This extrapolation 
paper -is a response to both of these tasks. 

■ The purpose of this paper is to present a model of a pretechnical curric- 
ulum which-has as its focus the self-empowennent of the individual and to de- 
scribe how this curriculum could be implemented in the schools'.. "Self empowerment" 
refers to an individual's ability to understand and to deal effectively with 
career and life options and events as they occur. People's ability to u.nder- 
stand. and deal with available options and actual events is related to their 
mastery of three categories of interrelated skills and knowledge which represent 
the core of our proposed pretechnical curriculum., The three categories are: 
General izable Skills, Transition Skills, and Problem Solving Skills. 
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Need for a Pretechnical CurrlcuVum 
Introduction: A Model for Self-Empowennent ^ •■ ' ' . 

Basic skills are a reflection of Americans' work activities and values. 
For a long time, it has been relatively easy .tc revise basic skills as 

» 

technology and society changed. But now dianges.are occurring so rapidly 
that predicting lifelong basic. skill needs has become, ve.y difficult. In fact, 
change itself has become the only predictable certainty of the future. 
Already, the ability to^^jeal with change is critical for many .Americans. They 
are^now confronting changes in their .jobs, changes, in their schooling, changes 
in their personal lives, and changes in the world around them. Contemporary 
education must provide opportunities for students to learn to adapt with these 
changes, and the skills to do so must be considered basic skills. This paper 
describes a model for preparing students to adapt and cope' with change. o 

Change has always been central to American life. More than a century ^, 
ago, de Tocqaeville remarked that^"the American has no time to tie himself to 
anything, he,grows accustomed only to change and he end§ by'regarding it as a 
natural state of man" (Pierson, 1.938). This social commentary about 
nineteenth century America" seems remarkably apt as our nation approaches the 
21st century. Contemporary theorists (Schlossberg, 1984, 1981 ;. Moos & Tsu,. 
1979; Schneider, 1984; Levinson, 1978; Bridges, 1980; Gould, 1978) have noted 
that American adults are encountering an increasing number of changes during 
their 1 ifespans, which call for new patterns of behavior or for revisions in 
their perceptions of self anxi environment. 

Even though our predecessors always accepted and adapted to change, 
they usually had relatively stable lifestyles. Contemporary Americans, 
however, are living in the midst of a technological revolution for which the 
rate of change is accelerating. They will have to be even more flexible, more 



versatile/and more adaptable in planning and actu^a;! izing their respective 
careers and lives (Pratzner, 1978; Nais^l^itt, -igSZ) .^^ They will have to learn 
how to learn throughout the rest of their lives. Ample support for this 
• assertion is available. 

From Action for Excellence (1983): "We don't, believe a high school 
graduate in 1985 will retire 35 years from now from the same job' for 
which he was hired— during that period he, will need to be trained 
and retrained many times.," * ^ 

A Nation at Risk" (1983) stated that, "In our view, formal schooling 

« 

in youth is the essential fonfiulation for learning thr^oughout one's 
life. But without life-long learning -one' s skills \fiill become 
rapidly da'ted.^" , 

The Pai°deia Proposal (1982) asserts that, "Learning never reaches a 
terminarpoint. As long as one remains alive and healthy, learning 
can go on and should." 

Educational systems will be called upon to ^lay a central role In 
educating students who can adaptively respond to the changes that the future 
holds. Parents will expect schools to provide the skills and strategies that 
their children will need to survive and prosper with ever Increasiiig social 
and technological change as they enter the world of work* , In the monograph 
Adaption to Work (Ashley, 1980), from the National Center for Research in 
Vocational Education, it was ..noted that an inability of many workers in the 
American labor force was that pf adapting to the changes^ demands, axid 
responsibilities of work. Business and indu.stry will look to the schools td 

fT;. 

produce workers who possess and manage skills which contribute to achievement 
of employers' goals. Education has no alternative but to respond to this 



emerging iniparative because society will surely .hold public schools , account- 
able for accomplishing this important task. 

How should th»j educational community respond to these clear, urgent, 
and pressing demands? Alternative solutions have been proposed from a va' 
iety of sources (Adler, 1982; Botkin, Dimancescu S-Stata, 1982; Bqyer, >^oj; 
DeBevoise, 1952; Goodlad, 1982; Gisi & Forbes, 1982; Naisbitt, 1982; Pratzner, 
1978; Ravitch, 1983; Selz^ 1980; Timpane. 1982). ^ased on a revTfew of these 
and other resources, our own research, interviews and workshops, the authors 
have identified a comprehensive model for pretechnixal curricpla for pre- 

iff 

paring students to adapt-with change. The model has two basic assumptions. 

ASSUMPTION: The nature of work in the future will be characterized 
• 'by constant change, which means that most workers will be employed 
in several different jobs within or acros^.. occupational clusters 
during their lifetimes. Accelerated change represents :a signifi- 
cant factor which must be considered by individuals as they pre- 
pare for their initial employment. 

ASSUMPTION: Individuals' employabil ity options in the future will' 
be 'shaped by the acquisition and maintenance of specific classes 
of skills and knowledge. Three classes of such skills and know- 
ledge have been identified: General izable Skills, Problem Solvi^ng 
Skill's, and Transition Skills. ^ ' > 

The figure below displays three classes of skills and knowledge within 
which insturctional strategies and pretechnical curricula decision? may be 
developed. 
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DEFINITION: General izable Skills and knowledge (hereafter refered to as 
Generalizable Skills) actively ussd in work performance, which are trans- 
ferable across jobs and occupations and which are instrumental to success 
on the job and in the c'assroom. Examples include. ma thetnaticaU reason- 
ing, communication (written and oral), interpersonal, technological, and. 
attitudinal skills. ' , 4 

DEFINITION: Transition Skills and knowledge (hereafter refered to as 
Transition Skills) are used tq. manage I'ife transitions, especial^ occupa- 
tional ly related ones. They include managing changes in the environment, 
in relationships, and in oneself; managing stress, loss, and grief; and ' 
making decisions. 

■ ' 8- 



ft . ^ , 

... " " ■ * ' h 

DEFINITION: ProbTem Solving Sk ills and knowledge (hereafter refered 
, to as Problefp, Solving Skills) are employed In the resolution of problem- 
atic situations including interpersonal .'probl ems ^group and individual), 

: . ■ * 

information and "task-rplated problems, and problems related to people's 
behavior in cooperative groups. » . • 

Two classes of skills from the model are discussed in this report. Transitional 

SkilVs and Problem Solving Skills. Generatlizabl 6 Skills have been described in de- . 

tail in several current sources, one of which is Greenan's Identification of General- 

♦ ■ 

■ ,.izable' Skills in Secondary Vocatio'naiT Program^ (1983). General izable Skills, 
including the 3 R's of reading, writing, and arithmetic, are crucial for adapting,^ 
with change-,' but they» ar^2 no longer a sufficient education for the workers of . * 
tomorrow. We have extended essential skills to include Transition Skills and ^ 
Problem Solving Skills, These skills will help provide tomorrow's worker the 
opportunity for life-long employability and well-beinsf', ' ■ 

A transition has been described as an event or nonevent resul-ting in a 
change in relationships, routines, assumptions, or roles within the setting of 
self, work, family, school, health, "or finances (Schlossberg, 1984). Adolescents 
face 'many transitions: becor.ing educated, choosing a, career, finding first jobs, 

a 

seeking individual identity. Passage from youth to young adulthood often involves 

decisions to'marry, to drop out of school, to leave parents, and to have children. 

* .' « ■ ■ , ■ 

Throughout their life-spans, change and transition will contiVli^''— changes tn 

•a 

values, purposes, and circumstances. As adults, ,some will lose or change jobs, 

♦ 

experience retraining, become sucoessful , encounter illness, divorce or be divorced, 
develop and change emotional and spiritual perspectives, and adjust to retirement 
and:. the challenges of old age. Each of these events will signal' a transition in 
their lives, some inevitable and predictable, many not. Forecasts for the future 

if 
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signal the certain ty.ot a far grieater number of these' life transitions for them 
than their predecessors ever dreamed of encountering. The educational system 
mus.t help prepare students tO' cope with these Ideali ties' by utilizing education 
as an instruir^g^t of change through which they may 'have the resources and options 

with which to t)uild and survive the future. , • . • 

■' ' ■ . 

Problem solving Is receiving more natior.al attention now than^ever before. 
Daniels and Karmos (1983) found that except for the three R's, prbblem solving 
was listed most frequently in the literature and by^ployers as an essenttal 
skill for dealing with the future. Michael Timpane in his repbrt of corporations 
and public education emphasized the need for teaching young people problem solvin 
skills so they will be ready for. further education and training (Timpane, ^982). 

Not enough problem sol ving is^ occurring in classrooms. In the April. 1983 
Kapran , John Goodlad remarked that '.'teacher talk"i^<as by far the dominant class- 
room activity. "Teachers rarely encouraged student-tw-stu€ent dialogue or pro- 
vided opportunities for stu(^ents to work collaboratively in small gfoups orw,to 
plan, set goals, determine alterna-tive ways of achieving these goals, and the lik 
The emphasis was on recall not on problem solving or inquiry" (p*552T. Goodlad 
went on to say that each of the. 50 states believes in problem solV'ing instruction 
but very few are doing much with it. ^ ^ 

Insufficient preparation ^n problem Solving will have serious implications 
for many students. Roy Forbes, director of the assessment and evaluation 
division for the -Education" Commissi on of the States, predicted that by 1990 
between ^''1,000 and 2 million high school graduates wtll not possess the problem 
solving' skills' required. for employment in a highly tprhnological vjociety 
(Whitnbey & Lochhead, 1984). For students to hoju jobs, be retrained, and in 
general to adapt to a constantly accelerating rate o^f change in their lives, they 
will need strategies for how to attack and solve problems. 
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The model introduced above represents an extrapolation of available know- 
ledge and opinion concerning the future of work and the skills that individuals 
will need if they are to' find work in the future. Tk^ purpose of the remainder, 
of this paper is to explicate teh model and to demonstrate its usefulness. This 
purpose "will be achieved by: ' ' . V 

summarizing predictions about the future .o*f work and the requisite 

needs of employees, and identifying the implications of "those 

' : i ' 

'predictions, * 

providing criteria for building .a pretechnicaT curriculum whicfi 

will be responsive to both the needs of employers and employees. 

* describing how the pretechnical curriculum may be implemented into^ 

the schools. . - ' - 
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Future of Work: Employer and Employee Needs . 

Empfoyers and employees have always had interrelated. concerns about work. 
For employers, futyre concerns wi 1 1 • revolve around the need to sustain state-- 
(Df-the-art. production and service capabilities in order to remain competitive 
within the mar^kfet. For employees, future concerns will center on the need to ■ 

, ■ ■ i 

find meaningful and satisfying employment and to adapt with changes that occur 
within or related to the work'setting. Based on our review of the literature, 
however, a variety of different factors are predicted to disrupt the-balance fl>^ ^ 

V 

♦that exi^s between the concerns of employers and employees. Examples inicludfe 
the impact of technological change on the structure of thf labor -ma r.ket,othe 

increase in the transitory nature of work, and the emergence of participatory 

• ■ . . "\ ■■ " , • - • 

work environments in business and industry. As it will be demonstrated," each ^ 

' "■ . ■ • ' 

of these factors has important implications for the formulation of a pretech- 

nical curriculum. * . ♦ . ' ' 

. ' Structure of, the Labor Market ' . 

On^^stimate of the net impact of technological changes has been provided 
by the AFL-CIO committee on the Evolution of Work (1983). This committee's re,- 
port, -based on' reports from a variety of experts from business, industry, and 

public and private research institutions predicted the formation of a two-tier 

. • ■■ ' ■ . ' ■' 

work force. "* « . . • 

As comf)uters aWd robots take' over more and more functions in the 

\ ' ■ " ■ , 

.factory and the dffice, a two tier work force is '^e* iloping. In some ■ — 

f ' / " ■ 

' ' casesv'jobs Sre being upgraded* In many otKer cases, jobs are being 
downgraded... At the top will be a few executives, scientists and 
engineers, professionals, and managers, perform! high-level, creative, 
nigh-pai'd full tim'j jobs in a good work environment... At the bottom 

ERIC ■ ; , 12 * , ' ' * 



will he low paid workers* performing relatively simpler low-skill, dull, 
Wutine, high-turnover jobs in a poor wo> k environment; These jobs 
will often be a part of time and usually lacking job stw.rity and opportun- 
i ties for -career advancement, (p. 8) 

The AFL-CIO report continued by reporting two additional ct.aracteristics of 
their labor market projections J . . " 

Between these two major tiers wil.] be fewer and fewer permanent 
well-paid, futl-time. skilled, semi-skil\ed, and craft production and 
ma^intenance jobs which in the^past have'off?red hope and opportunity 
and upward mobility to workers... (p.4)^ 

' Below the two-tier work fo»?ce is a labor surplus underclass, the- 
workers who don't have jobs and don't have job' prospects. There is some 
movement 1n and out of this labor surplus underclass, but upward move- 
• ment is essentially limited to the bottom level o^ the two- tier work 
force, {p. 9)' ^ ' , ^ 

Paul C. Craig (1984) of the Ohio State Universit^stated that the work force 
of the future will requ-'re researchers r.nd s.cientists and "a few highly skilled 
technical engineers and mechanical machine maintenance people... But the ma. of 
people will, not have advance^ technical skills" (p. 7). 

Implicit within, these predictions -about the 'structure of the future labor 
market are assumptions about the types of occupations that will be available to 
the majority of individuals. The predominant assumption is that there will be 
increasing numbers of workers who will be limited. to lowrskilled, routine, high 
turnover jobs, Henry Levin (1984) of Stanford Unversity predicted that in the 
future the vast majority of jobis will be low level service occupations such as 
waiters, sales clerks, k\ ^hen helpers, fast-food workers and c?^hiers" (p. 4). 
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..Rumberger (1984) contends that tecirnological innovations will have a negative 
net impact on the structure of the future labor market. According to him it will 
not only reduce the total number of jobs, it will also reduce the skill require- 
ments of most jobs. Moreover, others pMdict that the reduction of^jobs and of, 
skill requirements will be pervasive. It will affect not only specific occupations 
such £3 secretaries, bookkeepers, paralegal workers and repair people (Uvin, 11984) , 
but entire industries and occupations as well (Faddis,. et.e^l., 1982). i 

In most instances, the redirection of jobs or skills requirements will 
involve the dislocation of workers and the incorporati.on of machines as 
technical equipment. The net result of this trend is that workers will be 
limited' in both the number and variety of available occupations. Some workers 
•will be able to obtain high tech positions, (approximately 3 percent), but the 
remainder will.be limited to occupations that will require oh.ly a high school . 
education (Levin, 1984). Most of tjiese jobs will lack security or opportunities 
for career advancement.. In either situation -workers wiTl be^confronted witlv the - 
prospect of change; change that will affect not only their work, but aim' c every 
other aspect of their lives. 

These projections about the structure of the future labor market have important 
implications for the formulation of a pretechnical curriculum. If it is designed to 
provide everyone with the capability to live successful ly* in a technological society, 
then it must prepare people to adapt with change. Schools need to prrpare students 
to adapt with change. The Importance and adaptability for high school grad_uates was 
emphasized in a recent report from the National Academy of Sciences entitled Hic[h 
School and Changing Workplace; The Employers View (1984).' A panel of economists, 
educators and employers, "graduates of American hiih schools need to be adaptable . 
to changes in the workplace more than they need any particular job skill — This 
adaptability is by far the most important characteristic of the young person enter- 



ing. the workplace." (pp.xi-xii). A growing number of people believe that adapt- 
ability "is most likely to be achieved when students receive a solid basic education 
as opposed to one that has a narrow vocational focus (Levin, 1984; Rumberger, 1984; 
Levin & Rumberger, 1983; Lemons, 1984). Vocational education can make significant 
contributions to the goal of adaptability. 

Transitory Nature of Work 

Work is becoming increasingly transitory in nature. It can no longer 
be viewed as a static concept. According to Levin C1984) there are two reasons 
for this fact. First, we are entering a period of rapid technological change 
in which both entry-level and high-skill positions are being transformed, often in 
• unpt^edictable ways. Second, no one can accurately predict which jobs will be avail 
able to any particular person over a career of four to five decades, nor can it be 
predicted which particular jobs or combination of jobs an individual will actually 
obtain among those that are available. 

The certainty of technological change and the unpredictability of its outcomes 
coupled with the inaccuracy of job forcasting guarentees that most workers will 
change jobs several times during their lives. Change may be forced (e.g. jobs 
may be eliminated), or they may be selected (e.g. a new and different position 
may be accepted). In either instance, workers will be expected to make the neces- 
sary transitions both in their work and in their day-to-day living and the trans- 
itions will often involve being retrained to do a different job. 

The- importance of the potential for successful retraining as a necessary 
characteristic of future workers has been endorsed by industry. As Peter J. 
Elliman, the Vice-President and General Manager of Lucas Industries, a 
multinational conglomerate, put i*:: , 
Todays industrial workers must never cease learning and growing. 

Regardless of what individuals have accomplished or learned up to a point 

15 
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in time, in five years ttieir skills will be obsolete and they will have 

to be„ retrained . . .industrialists have to deal with their end products 
for forty-eight years; every five years we have to teach them a new skill. 
Furthermore, mjny of these people nesier .really learned how to study ef- 
fectively s.o that we can retrain them easily. (Elliman, 1983, p. 4) 

It appears that workers' best counter to tli2 prospect of "dislocatibn 
due to technological innovation" is to exercise a primary human characteristic, 
the capacity to learn. The ability to apply previous learning to the process 
of retraining will the landmark characteri-stic of future workers. Those who 
posses? the ability to learn again and <igain and again will be better prepared to 
meet the retraining'^demands of their employers*. For them technological innova- 
tior/s will not seem so ominous. Theodore Schultz, the Nobel Prize winning econo- 

mist put the issue as. follows.: J ■ ; . 

, Mankinds future is not preordained by space, energy, or crop- 

land., It will be determined by the intell i gent evolution of humanity... 

0 

future workers will need^to be*generalists, flexible enough to change 
course and train for new. careers with a minimum of disruption, (p. ) 

Given the transitory character of work, it appears that workers may enhance 
their employment opportunities if they have learned to learn (Toffler,c4970) ; 
that is, if they have prepared themselves to be retrainable. Yet, as Ashley, 
• Zahniser and Connell (1984) have noted, many workers, especially dislocated 
workers, lack this essential skill. 

The dislocated workers who are currently suffering from, the results 
of rapid industrial declines characteristically are unionized workers with 
senority in blue-collar jobs, who.earned high wages in manufacturing 

16 
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industries. Among the dislocated, females and minorities often are 
the* more disadvantaged and suffer greater economic hardships following 
the loss of their jobs. In general, many ^islocated workers, partic- 
ularly the older workers, are lacking in their educational backgrounds 
and do not have skills that are in demand in other occupations. (Ashley, 
et.al. p.ix) 

'■ * ., 

For workers who have not learned to learn', who have not prepared themselvs to 
be retrained, job dislocation represents only half of their trauma. The other 
half is relocation. For many dislocated vyorkers the process of relocation 
is neither easy nor successful There are ma^y faciors that contribute to this 
'lack of success, including their lack of adequate educational background of -skills 
that are in demand in other occupations. Dislocated workers fiire often ill- 
prepared to deal with the social, psychological and physical problems that 
accompany the loss of their positions. Their inability to resolve these work 

reV|tec!'problems frequeintly results 'in'incre^ 

alienation, sub.stance abuse, marital difficulties, heart disease, and other stress- 
related Illnesses, including increased incidences of depression, grief, alienation, 
substance abuse, marital diffulties, heart disease, and other stress-related illness 
such as increased rates of suicide (Ashley, et.al., 1984). Their lack of job flex- - 
ibility is paralleled by a lack of flexibility in other areas of their lives. Among- 
their many other needs that must be met if they are to be relocated, most dislocated 
workers will need to be retrained if they are to reenter the work force in new 
positions (Ashley, ut.al., 1SS4; Lemons, 19S4). 

The' plight of the dislocated worker lias several important impl cations for 
the articulation of a pretechnical curriculum. First, as Ashley, et.al. (1984) 
have noted, "future economic conditions and technological changes are likely 
to increase the numbers of adult workers who will. face the problem of job 



dislocation or skiTT obsolescence throughout their work lives," (p. xi) Second, , 

' ' .<=• 

the prospect of becoming a dislocated worker places special emphasis on the skills 
and knowledge that will enable individuals to learn, i^e. be retrained. Third,, 
the skills and knowledge that individuals need to adapt with the transitory character 
of work wiir include those that relate to. the social, psychological and physical 
problems that are associated with loss of position. Finally, as noted by Rumberger 
(1^)84), job displacement will occur at all levels of the economy, not jus* at the 
bottom. Thus, future workers need to possess 'the skill and knowledge that will 
enable them to participate fully and effect ivelyHn a transitory -work force. , 

Participatory Work Environments . \ 

The emergence of participatory work environments wjiich are characterized by 

0 

the collaborative efforts of labor and management, the importance of personal in- 
^ volvement -in the production process, and the full expr^sion of one's humanity 
through one's work represents one of the ^important products of the revolution of 
high technology innovations. While this particular development may appear to be 
an anomaly of this particular techi.ological age, it represents, an altogether human 
reaction to an environment'^marked by rapid drastic change (Hedist, 1974, as noted 
by Wirth, 1984). The central theme of" this trend, which is the importance of 
people, has been acknowledged by economic and labor theorists' (Wirth, 1977; Schultz, 

; Gyllenhammer, 1977) and by industrialists (El 1 iman, -1'983; Freiz, 1983). The 
thrust of the theme as stated by Gyllenhammer (1977) is as follows: 

People don't want to' be subservient to machines and, systems. They ' 
react to inhuman working conditions ~in very human ways: by job-hopping, 
absenteeism, apathetic attitudes, antagonism. The younger the worker is, 
the stronger his or her reactions are likely to be. People entering the 
work force today have received more education than ever before in history. 
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We have educated them to rega;rd themselves as mature adults, capable • 
of making their own choices. Then we offer them virtually no* choice 
in our overorganized industrial units. For eight hours a day they 
are regarded as children, ciphers, or potential problems and managed 
and controlled accordingly, (p. 4). ^ •• ^ 

. ■ 

One alternative to a machine or system centered industry is one thatNs 
person centered. A person-centered industry has different economic and ■ \ 
' industrial assumptions. From econom^ic perpective, it assumes "a new- 
economics which starts from a committment to make the fullest practicable 
use of whatever taUnts are inside people instead of starting from a consider- 
ation of the most profitable use or misuse of the elements inside, the thin 
and fragile crust of the planet (V'irth, 1977, p. ). From an induUrial 
perspective, it assumes a commitment to obtaining the key elements that 
workers and managers need if they are to create "good work" for themselves 
(Wirth, 1981). Examples include: 

Adequate elbow room. Enough room to feel autonomous, but not so 
much room as to Seem disconnected from the overall ta?k. 
Chances of Icdrning on the job on a continuous basis. 
An optimal level . of variety; ^ 
Conditions that promote help and respect among cO-workers. 
A sense of one',s own work meaningfully contributing to the welfare 
of society. ^ 
A desirable future. 
The collective goals of a person-centered work plac*J have bee,n translated 
to the American work place through Quality of Work Life (QWL) developments 
(Pratzner, 1984). According to' Pratzner (1984): 
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QWL developments embody a philosophy, a set of values and models, 
and a multitude of practices and techniques for understanding, 
' explaining, and affecting how work is organized and carried out. 
QWL developments and participative management are democratizing 
the work place and involving employees in mnr'e decisions that 
effect their work, through the use of quality circles, problem- 
solving task -forces, labor management committees, group incentive 
plans, job redesign, and a variety of other approaches and tech- 
niques, (p. 3). 

Quality of Work Life programs. create two broad areas of job skill demands 
for employees: group problem solving and the organization and miinagement of 
production (Pratzner & Russell, 1983). Group' problem solving incorporates 
a number of other specific skills, including interpersonal skills, group 
process skills, decision making, communication and reasoning. Organization 
and management of production a^lso includes a collection of specific skills. 
Examples include business~economics, management,- statistical' quality control , 
and introduction to QWL. 

considered collectively, these, several skills represent the foundation 
of socio-technican .teracy (Pratzner, 1984). According to Pratzner: 

socio-technical literacy emphasizes a balanced concern for the socials 
human aspects of work," as well as the technological aspects, and an 
appreciation of their interactions. It includes development of (1) 
group problem solving skills (eg. interpeifsonal and group process skills,, 
problem solving and decision making, planning, and communication), afid 
(2) skills in the organization and management of production (eg. ski,lls 
. . in business economics, business operation, and statistical quality con^ 

trol). It also Includes (3) an understanding of the philosophical under- 
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pinnings and consequences of the shift from a mechnaistic, techno- 

.. ■ ... { 

logical,, sc'ientific management perspective of work to a high envoi. ye- ^ 

ment, participative management perspective, (p. 56). 

Qua^lity of Work Life programs are changing the characteristics, of work by 

■ . If- , ■ 
influencing the ways in which workers relate to one another and relate to man- 

agement and to the production process itself. Programs of this type require 

employees with sufficient socio- technical literacy to make such efforts effective 

Socio-technical literacy 'transcends the performance of a single specific job, 

or the operation of a particular piece of equipment, or a certain part of the 

production process. Its. focus is more broad and includes the huinan and busi- 

ness aspects of production, as well ,as the technological aspects. The essence 

of socio-technical literacy is contained in the following description of an 

ideal worker: . . ' ^ 

I am looking for individuals who can read and write... My ideal worker 
would also have common sense, understand my industry, bt willing 
to accept that he or she will not reach the top in a year, and 
realize that he or she will have to work hard for the rest of 
his or her life... who will accept me as an ally and not as an 
enemy. I want this person to 'have been taught some of the basic 
social graces. (Elliman, 1983, p. 10) * • 

The emergence of QWL programs also has important Implications for the 
formulation of a pretechnical curricula. Assuming that QWL programs will 
remain an important dimension of high involvement Industries, the demand 
for soHo- technical literate workers will inci^jease. 
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Summary • . • 

Three factors which are predicted to influence the future of work 
were discussed. They were- tha inpact of technological changa on the 

'structure of the labor market, the increase in the transitory riature of work, 
and the emergence of participatory work environments. Each of these factors 
has important implications for the development of a pretechnical curriculum. 
A bunmary of ^ the specific conclusions of this section and the implications 
of those conclusions for the formulation of a pretechnical'curricula are „ 

. listed below. 



Conclusions 
Technological innovations will create 
new jot?s in high-tech occupations; 
there will also be an increase in the 
number of low-skil led, jobs. 

- Most workers will change jobs or 
occupations several times during their 
lifetimes, which will require them to 
be periodically retrained. 

- For most workers,' occupational changes 
will involve differing types of psych- 
ol-^gical problems which may limit their 
future employment opportunities. 

- QWL programs are placing new skill de- 
mands on workers, including group prob- 
lem solving and the organization and 



Implications 

- A pretechnical curriculum must be 
able to address the needs of both 
types of workers-, 

\ '* 
f 

- A pretechnical curriculum needs to 
emphasize the skills and knowledge 
that\ill ^al low workers to benefit^ 
from retraining programs. ■ 

- A pretechnical" curriculum must .min- 
imally prepare future workers .to 

.understand and cooe with the psych- 
ological problems associated with 
occupational changes. 

- A pretechnical curriculum must pre- 
pare students to participate success 
fully, in the wo^k place, thus, it 
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management of production. They are also 
helping to change tne basic character of 
'the work place. 



must be responsive to the new^skill 
demands that are experienced by 
workers. 
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Criteria for Curricular Decisions 
Utility and Personal Options 

. ■ ^' 

High Tech^ innovations are expected to cause substantial changes in the 
. structure of the labor market as well as in the characteristics of work settings. 
These changes have led us to challenge traditional approaches to vocational ' 
curricula such as specfalized job-skill training programs and to set forth 
new criteria for judging secondary vocational educational curricula. The 
four criteria are: utilty, personal options, transferability, and psychosocial 
value. 

It is an importar task for vocational educators to identify^ a body of 
knowledge and skills that individuals must possess to live adaptively and effec- ^ 

6 

tiv^ely in a technological world. How does the content of a pretechnical curric-, 
ula do this? It is our position that a pretechnical curricula will contribute 
to adaptability of individuals to the degree that they recognize the utility 
of the curricula for their personal situations. The criteria of utility, then, 
represents one basis for identifying the core skills and knowl edge, that will be 
needed by individuals if they are to live and work fully and effectively in a 
technological world. ■ ^ 

Utility, however, will me,an different things to different people.. For some, ~ 
utility may represent the assurance of employment in an entry level position iji 
a particular business or industry. For others, utility may mean receiving skills'* 
and knowledge which are prerequisites for post-secondary training in a specific .5 
technological field. Still others may view utility as the skills &nd knowledge . 
that win give the assurance of career flexibility thi^oughout their lifetime., A 
'pretechnical curriculum must be responsive to each personal definition of utility. 

Person al option is a second criteria for identifying the contents of a pretech 
nical curridulum. It is seen as the condition of having an array of aptions from 
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which, to choose. Per$ona}\options in one's work'should give a wide domai'n 
of alternatives to^choose from so that people can try to reflect their ovijp 
interests, values, and striyings in the work they do. For one's job to re- 
fleet one's self would be an immense 'benefit for people. 

Taken together, the criteria of utility and personal option represent 
a practical basis for indetifying the content of a pretechnical curricula. 
The essence of this^ process has 'been expressed by Levin (1984) 

We cannot predict accurately which jobs will be available to any 

particular person over a career of four to five decades, nor can we 

predict which: par cula^ job or combination of jobs an individual will 

actually obtain among those that are available. Given these circum- 

stances, education must be provided that will al.low individuals the 

option to starting at entry level \n th e available occupations, and 

of undertaking education and training as needed in order to move into 

higher level occupations, (p. 21 emphasis added) > 

• • • • ^ 

Transi^rability 

Tranferability of educational outcomes to the work place has. drawn the atten- 
tion to researchers who have attempted to identify those skills that are transfer- 
able from school to work (Greenan, 1983} and across work settings (Pratzntr, 1978) 
After investigating the relationship between occupational adaptability and tran- . 
ferable skills Pratzner (1978) coi'cluded the following: 

Schools cannot prepare 4^udents for all unknown future contingencies. 
But it does seem reasonable to expect them to help students develop 
their individual attributes, potentials, or capacities to levels of 
proficiency useful in a wide range of situations. By such development 
they may be adaptable and better able to perfoj^ successfully in chang- 
ing environments. 25 



, Having transferable skills will not guarantee, successful adapt- 

ability, but should facilitate -iji^ To the^^tent that individuals 

perceive similari-ties' among jobs and are able to transfer their skills 

|nd knowledge effectively, the time and costs associated witl^upple- 

mental training, or "retraining should be reduced aind reflect a savings 

*> ' ■ V ■ 

to employers and individuals alike', (p. ). 



A gpod deal of research, has ficused on',:tHe identification of the sJcills and 
knowledge that are useable across a wide range of situations. One of the more 
recent and careful ly, defined investigations was completed by Greenan (1983). 

Greenan's research focused on the genera.lizabil ity of certain basic sjc.ills 
across 'different vocations. For Greenan, a skil? is §eneral.izable. if it is 

i ' ! ... 

basic to a,, particular occupation or training PJ|jpram^. """^ H'is necessary for 
success in a particular occupation or completion of a particular program, and 
if it is applicable across occupational Settings and"* clusters. Greenan de- 

veloped an instrument to measure the general izabil ity of specific skills in 

■ ■■ ' ■ • — 

each of the follow/ing catagories: MatHematics, Copiuni cation. Interpersonal 
Relations, and Reasoning. The instrument was administered to teachers in five 
vocational train^i^g areas (agricultural occupations; business, marketing, and, * 
•management occupations; health occupations; home economic occupations; and 
industrial occupations). Based on the results of his study, Greenan (1983) 
concluded that 

"There is a core -of mathematics, communication, interpersonal relations 
and reasoning skills which are basic to, necessary for success in, and 
transferable across several secondary vocational training program areas 
and' programs; most of these core skills are very important and highly 
generalizable. . ." (p. 57) 
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'The importance of transferability has also been recognized by industrialists. 
Elliman (1983)'' stated that: . 

I would much prefer that the schools concentrate on teaching students . 
the basic transferable vocational skills that they wjll need whfen I 
teach them^the applied technology I utilize. The basics are the 
skills that business and industry can most capitalize on In years 
to come. (p. 4) . ■ 

The criterion of transferability is a necessary but not sufficient criterion 
by which to assess curriculum content. Utility can become too narrow a criteria 
by which -to -evaluate curricula cdntent. A curricula that hai utility may havt 
students learning to use specific tools, repair highly specialized equipment, ^ 
or gather specific- types of data. On the other hand, transferability in a 
curriculum implies that a student may learn to use tools which are applicable 
across many jpbs or job clusters, repair equipme.it which is used in many areas, 
and gather data in many ways using microprocessors, computers, and electronic 
data processing. Transferability helps, atudents work and learn, be more easily 
retrained, and gain confidence that change is not an overwhelming tlireat but 
merely a part of one's life. 

Psychosocial Value ; 

It is increasingly clear that job preparation for the future' will have to- 
influenca information and skills that are related to the psychosocial issues 
Of work and work loss (Baker, 1982). Several factors contribute to the emer- 
" ge nce^ot^th 1 s~ need : the'"dev&topfnMt"Of-QWL-fjfografns ( Pratzner & i^tr?sre-11-,-T^83ii- 
the incidence of worker dislocation and its subsequent psychological stresses 
(Ashley, et.al., 1984), the prospect of multiple changes in job or occupation 
in a lifetime (Levin, 1984), and the need for individuals to participate fully 

c 
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in a rapidly changing society (Rumberger,. 1-983) . Future workers will n,eed to 
be prepared to cope with these and other work related factors that involve 
psychosocial issues. 

It may be presumptuous to assume that every worker will have a difficult 
time dealing with psycnosocial issues that will confront them. Nevertheless, 
the criteria ^f utility, personal option, and transferability point- to the 
necessity of systematically including psychosocial content within a oretechnical 

0 

curriculum. At a minimum the psychosocial content must focus on the development 
of character '{Si Iberman, 1983), on individual^ problem solving,' group decision 
making (Pratzner, 1984), and on managing transitions (Brammer 4 Abrego, 1981). 

According to Silberman (1983) "the acquisition of appropriate personal 
skills and attitudes is just as important outcome of vocational education' as is' 
the acquisition of technical and basic, literacy skills." (p. ). Frequently 

mentioned personal attributes are autonomy, courage, and cooperativeness. For 

.J 

Silberman (1983), autonomy refers to the ability to act a mature,. rational , 
inner-directed, independent person and to be responsib'.-^ .or one's own actions. 
Autonomous people think before. they act, and require nr.initfial supervision. They 
can forego shQrt-term gratification in favor of long-term lasting benefits. They 
are also capable of self-directed learning. He. defines courage as the ability 
to overcome fears and to confront problems directly—doing what is necessary even 
if the actions are unpopular. People with courage have tti.e ability to cope with 

problem situations or emergencies. -Such people do their duty when long-term 
interests are at stake even when the .short-term consequences may be aversive. 
They are self-confident and not afraid to seek help from otbers when they need 
it. Finally, Silberman (1983) uses cooperativeness to describe workers who are 
warm, friendly, and supportive. People who. are prompt, dependable, loyal to the 
group, and confomi to group norms in their dress, maijners, and personal habits 
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a'.*e traits which enhance group (membership. They pqssess good interpersonal 
skills, good work habits, and positive attitudes. They accept supervision,, and 
their behavior is consistent with the orderly conduct of business. They have 
good interpersonal relations and share a strong sense of conniuriity. . 

Acquisition of the characteristics described within these three attributes 
represent a po'jential for personal development within a pretechnical curriculum. 
Having the personal qualities being self-directed and responsible, self-con- 
fident and responsive, interrelated and participative with. others appears to 
have great util-ity for present as well as future workers'. It is this utility 
that magnifies the importance of including psychosocial skills and knowledge 

in a pretechnical curric^J^^ 

The personal qualities that are important for workers to possess which were 
identified by Silbemian (1983) are not dissimilar 'from the requisite QWL skills 
identified by Pratzner & Russell (1983). As noted earlier in this paper. QWL 
programr. represent an alternative for organizing and pei .orming work. They 
require that workers possess new and different sets of skills and knowledge, in- 
cluding individual problem solving skills and group problem solving skills, and 
the skills to organize and manage production. These represent the foundation 
of socio-technical literacy which emphasizes a balanced concern for the social 
and human aspects of work as well as the technological aspects, and an apprecia- 
tion of their interactions (Pratzner, 1984). 

Applying the Criteria to Programs 

' . ■ -. * 

The Center for .Occupational Research and Development (CORD) (1983) has de- 
veloped a curricula that contains utiltiy and transferability through basic 
skills and incorporates personal options through advanced courses. After dem- 
onstrating, a- suitable proficiency in the requisite skills, individuals complet- 



ing the CORD curriculum begin a technical curriculum which encompasses twelve 



core areas (eg. electricity, mechanics, materials, thermics, etc.). After com 
pleting this technical core, students study a self-selected high tech area. 
According to current estimates, the CORD curriculum is suitable for one 
'out of every 10 students (AFL-CIO, 1982). CORD lacks transferability across 
a sufficiently wide range of different job clusters and it lackls psychosocial 
value because the material does not adequately emphasize the development of 
the human potential and self-empowerment of workers. 

Other programs, in addition to CORD, have also been reviewed. Table 1 
below sumnarizes our evaluations of them relative to, the four criteria of 
utility, personal options, tranferabil ity, and psychosocial value. 



TABLE 1 



Four Criteria-Appl ied to Currlcular.. Programs 



Utility 



Personal Options 



Transferability 



Psychosocial Value 



~ CORD X 



X 



State of Arizona _X 
Canadai Life Skills _X 
San Diego Program _X 



X 



X 



X 



X 



Note to Bill : We shall extend this 

list in the final .version. 
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Summary , . ' ' \ 

The curricular content of vocational education has always had an important . 
. role in the^preparation of secondary students for work.. Traditionally the 
curriculum has' been related to specialized job skills training. Recent tech- 
nological innovations, and their resultant impact on the world of work » create 
the need to reevaluate the traditional curriculum against the four criteria of:' 
utility, personal options, transferability, and psychosocial value. Such cri- 
teria have important implications for the formulation of a pretechnical curric- 
ulum. These criteria coupled with our experience with current, writings, views 
of education, business people, teachers, students, and unemployment victims have 
led us to three categor-'es of essential ^kills for helping people to cope with 
their work-1 ives: "General izable Skills, Transition Skills, and Problem Solving 
Skills. There is self -empowerment in these skiMs. It can be seen that the 
stated need for inclusion of Generalizable Skills in the vocational education 
^ . currii;ul a sati sf i es the. .criteria, of .transferabil i.ty. and perspnai utili ty . The 
inclusion of the category of Problem Solving Skills satisfies the criteria of 
transferability, personal option and psychosocial value. Transition Skills 
satisfy the criteria of transferability, psychosocial value and personal utility. 
It is the interrelatedness of these three categories of skills which provide a 
. comprehensive framework for self- empowerment of the individual and curricula 
decisions. Sel f- empowerment is the key assumption for guiding schools in pre- ' 
paring your people for their futures. People can help themselves to lead more 
meaningful,, balanced and. productive lives. 

It is ultimately the individual „who must apply the new techniques in the 
workplace. P,eople must not become slaves of technology and change. A machine, 
a process, a system is no more effective than the people using it. The human 
factor in education and work must stand above all others. 
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Transitions 

.During the last decade educators have been made aware that students lives 
are marked by change and transition. ' Forecasts for the future sign?."! the cer- 
tainty of greater numbers of life transitions. Occupational ly related trans- 
itions will become the rule rather than the exception for most. workers. They 
will interact with and be further intensified by the transitions which have 
resulted from changes in societal norms (Naisbitt, 1983). Educators canrtot' 
b6 expected to prepare students for all possible unknown future contin- 
^ncies. Nevertheless, as noted by the National Academy of Sciences (1984), 
society, business, and industry will expect educators to- help students 
develop skills which will prepare them to cope, adapt and change with 
their eQvironment. The person -machine-change relationship is critical to 
. the successful management of the future for students, educators, business 

and industry." it is for this purpose -that the -class of Tr-ansi . 

has been identified and a framework for educating for attainment of those 
skills introduced. The aim of this class of skills is consistent with. the 
° image of vocational educators serving the needs of employers, the labor . , 
market and the individual. It maximizes the preparation of the individual 
for a life time of transitions. 

A transition results in changes in relationships, r.eoutines, assumptions,' 'ip, 
or roles within thfe setting of self, work, family, school, health, or finances 
(Schlossberg. 1984). • 

The U.S. economy is undergoing a major restructuring, and the implications 
for the individual worker are serious. As a result of foreign competition, ■ 
changing world markets, and consumer preferences, American's economic position 
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in the -world has eroded and many workers in some major manufacturing 
industries including steel, automobiles, rubber, textiles, radio and 
television receivers, and electrical equipment have lost their jobs and • 
have been forced to suddenly change their occupations and life styles 
(Pratzner & Ashley, 1984, p. 5). Simultaneously, the advent of high 
technology insures continued and accelerated change. in the nature of 
available jobs. ' ' 

The increased use of industrial robots, office automation, 
microelectronic devices, and computerized information and 
telecommunications systems, will not only affect where and how 
we live, and what we purchase, but also how we work. The' impact 
of changing technology, expecially the continued expansion of 
computer appl ica1:ions in the work place^ will affect the skill 
requirements and work styles of millions of workers over the 
next ten to twenty years. New technology will in some cases 
reduce the skill requirements of some occupations, especially 
those involved with more routine and repetitive functions such 
as parts assembly, equipment operations, signal monitoring, and 
information handling functions. Other occupations involving 
the functions of planning, evaluating, analyzing, interpreting, 
troubleshooting, and maintaining complex systems will likely 
experience an increase in skill requirements (Pratzner & Ashley, 
. 1984. pp. 5-6). 

. Change is increasing in our social institutions and will continue to 
increase. Traditional roles of men and women are being more rapidly 
transformed, more women are entering the workforce, family units tend to 
have less stability, and traditional values and practices are continually 
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challenged and rejected by some segments of the population and renewed by 
others. Occupational ly-related transitions will Interact and be intensified 

» 

by transitions resulting from such changes- in societal nprms and trends which 
began in the 60'.*> and now are becoming- commonplace in our society. Imagine, 
for example, the coping skills needed by a person who must relocate in order 
to maintain present income at the same time that such a move would b^ 
detrimental to 'the spouse's occupational progress. Life transitions are rfo 
longer as predictable as they once were, and they tend to be more complex. 
Accordjngly, skills for managing transitions will become increasingly 
important for our young people as they enter a work world and a social 
world in ,wl)ich" acceleration of change is the only predictable variable in, 
.t)ieir future lives. To survive, individuals will have to learn new ways to 
adapt and new ways to cope with their environment. 
- The educational system, must h^lp prepare students to cope with these 

• r^ali ti 65 by utili zing education -as an- 1 nstrument of- change thiough whi ch 

they may have the re'iources and options with which to build and survive 
the future. The chal lenge for educators seems. overwhelming as powerful 
.alternatives to public schooling threaten jo change the social context of 
education. The idea of sociotechnical literacy (Pratzner, 1984) no longer 
rests on the teaching of a fixed bod> of information in a fixed routine 
but instead on the incorporation of ways of transforming students' 
abilities to function in a changing world, to learn how to learn for a . 
lifetime, to cope, manage, and adapt to the challenge of an uncertain future..' 
It is the responsibi' j of educators to identify and pass on those Ikills. 

The class of Transition Skills refers to chose skills which are 
used to manage life transitions, especially occupational ly related ones. /. 
^> Subsumed within this class of skills are those which include managing changes 
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in environment, relationships and the self; managing stress, loss, and grief; 
and making. decisions. The framework below is an attempt to introduce a 
comprehensive approach to handling transitions which may be incorporated in 

• the public school curriculum and a) utilizes an understanding of adolescent 
.development, b) organizes the knowledge and process necessary for 

. maximizing an individual's ability to. adapt and manage transitions across 
settings (personal, interpersonal .workplace, institutional, or community) ' 
and c) focuses on the self empowerment of the individual to' understand and 
deal with events as they occur. « , v 
Managing transitions depends upon people's ability to successfully 
< acquire antf^ mobilize ^the skills that will enable them to adapt with change. 

• These skills are identified in, each step of the framework. Each 
step of the framework focuses on acquisition of a series of skills whfch. 
maximizes .inana,gement of transitions and prepares the individual to manage 

,..f.utur.e...-anes,,-...J-be„.four_i,tep.s.-idea^^^^ framework a r^^ 

Step 1. Identify the Transition. ' , 

Step 2. Identify Coping -Resources 

Step 3. Identify and Choose Ways of Managing the Transition 
_ ^tep 4: Tri^l, Integration, and Self-Transformation 

The framework, as tt exists may be utilized by educators either through a 
questioning format (see Expanded Model) or through development of curricula, 
based upon the understanding of the four steps of the framwork (Table 1). 
The introduction of the framework will be accomplished through the (a) presen- 
tation of the Expanded Model , (b) presentation of the Framework for Incorpora4>.-i- 
ing Transition Skills into the Curricula, and (c) presentation of a simulation 
which represents a viable instructional method for teaching transition skills 
as well as a format for clarifying the four s-teps of the framework. The expanded 
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framework consists of a series of questions which attempt to accomplish the 



outcome variable of each step. The Framework for Incorporating Transition 
Ski Vis into Curricula (Table I) identifies the components of the framework 
with requisite' skills and outcome variab.les. The simulation represents a 
synthesis of the skills and outcome variables as they are utilized relative 
to a real-life setting. ' 




I. 
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Framework for Incorporating 
Transition Skills into the .Curricula 



Components of. 
Framework 



I. Identify the 
Tra^fisition 



II. 
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Identify Coping 
Resources 
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Skills Necessary to Attain Mastery of 
Individual Component of the Framework 



The individual will: 

- ident,ify Type of Transition 

A. Anticipated/Developmental 
IS. Unanticipated 
C. Chronic Hassle 

(Schlossberg, 1984) 

- Identify Setting 

A. Self 

B. Family 

C. Work 

D. Health 

- Identify Relationship of Person to the Transition 

A. Self 

B. Other 

C. Interpersonal 

D. Community 

- Identify Support Systems 

A. Internal 

B. External 

- Identify Possible and Actual Copirtg Responses 

A. Immediate/Short Term 

B. Future/Long Term 

-Assess Impact of Personal Variables 

A. Socioeconomic status 

B. Psychological Resources (Development - Ego 

Strength) 

C. Committments, Values 



Outconie v 
Vart^ible 



- Assessment of Stress *^ 

- Assessment of Impact of Event on Assumpt 



Mobilization of Resources Necessary to 
Assist in Management of Transition 

Identification of Needs which irtust be me 
to Cope and Adapt - 
Enhancement of Personal Awarenesses 
Necessary to Respond to Transition 

Regaining Control Over Stress and Meanli 
of Transition 



38 



Components of 
Framework 



1. Identify and 
Choose Ways of 
Managing the 
Transition 



I 

n 
I 



IV. Trial, , 
Integration, 
Self Renewal 



Skills Necessary to Attain' Mastery of 
Individual Component Framework 
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- Examine and identify Alternatives for Coping 

A. Support Groups 

B. Counseling . ^ 

C. Restructuring Support System 

D. Learn New Coping Skills (Exercise, Relaxation, 

Time Management* 

- Utilize Problem Solving Model 

A. Identify Problem 

B. Brainstorm Possible Solutions 

C. Choose Tentative Solution 

D. Carry out Tentative Solution 

E. Learn 

7 Utilize "Neutral Zone" 

A. Identify What You Rfeally Want 

B. Find Time To Be Alone 

- Act Upon Identified Coping Strategy 
-^Identify Learnings From the Transtion 

A. About Self 

B. Others 

C. Assumptions 

- Evaluate Action 

- Reevaluate Plan If Necessary 



Outcome 
Variable . 



Increase Ability to Make Effective Decisio 
Regarding the Transition 

Increase Awareness of the Options For 
Transiti^on Management 

Increase Ability to Reapproach Work, Love, 
Play with Renewed Energy 



- Learn From Current Transitions Ways of 
Transferring Skilfs to Future Transitions 

- Discover Strengths About the Self 

- Return to Equilibrium of Pretransition 
Environment 
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Model for Handling Transitions 
IDENTIFY THE TRANSITIONS ' - . 

° What has ended? (something personal, interpersonal, family, school, 
friends) 

' How much stress are you under? W.iat is causing it? 

I 

° What fears do you have? Be specific. . ■ -' 

*' Describe the transition as best a« you can. 

° What kinds. of things are changing in your life? (people, job, school, 
\ values) ; ' • * 

" What is th6' impact on you? How do you feel about the transition? 
IDENTIFY COPING RESOURCES ' " ^ . . . " . 

° Who can help you?' . ' 

* Who cou id provide a personal support network? (emotional, physical, 

group, individual ) " 

How can you help yourself? 
° What are some of your options? List them^ 

° Will preplanning help you cope with the , hardest part of the transi.tion? 
° Remember the 5 main steps for solving ^ problem. 

1) Understand the problem (transition). 

2) Brainstorm for solutions. / 

/ 

3) ' Choose a tentative solution. / 

. ■■ / 
4j Implement the ^'solution. / • 

5) What did you learn? 
° ,What obstacles do you have to dvercome in order to change? 

(fin^llcial, psychological, interpersonal)" ' 
° How might you benefit or not, benefit from the transition? 

% > 

♦ r 

/ 

i 
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III. IDENTIFY AND CHOOSE WAYS OF MANAGING THE TRANSITION 

a) What are various alternative actio ns, for coping? 

* Maybe a problem has to be solved. ' 'f so, use the D-step model. 
Inri^ividual or group counseling is always a possibility. 
Do you need to learn new coping skills? (relaxation skills, 
axeir^cise program, time management, health care, etc.) 

b) Examine the positive and negative consequences of all planned 
actions. 

c) Are you taking full advantage of the "Neutral Zone"? 

Find a regular time to be alone and to reflect on the transition. 
" Identify what you really want . 
" Reexamine your-values and your goals. 

d) What do you know about yourself that you can use in managing the 
transition? 

IV, TRIAL. INTEGRATION AND SELF-TRANSFORMATION ^ 

As you try things out, who can you discuss them with? 
In what ways is this a positive experience? A negative one? 
How are you different? 

What did you learn from this experience? What did you learn ah,out 
yourself? 

Is your grief or disappointment part of a healing process? 
What are some options open to you if you think you are not 
managing the transition well? 

Can you accept the transition and go on with your life? 



0 



0 



0 
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Simulation : 

The following represents a simulation used with counselors of displaced 
workers. This siplation is, based upon the topic of loss of a job, but is 
easily adaptable to reassignment or retraining. Each step of the transition 
framework will be identified and clarified during discussion of the simulation 
Space constraints, prohibit an in-depth discussion of the theoretical vounda- 
tion and some of the transition fra »work. 

f 

F 

Step 1; Identify the transition 

Every transition begins with an ending (Bridges, 1980). That is an 
event occurs, which signals an end of the way things were. Workers who have, 
lost their jobs face the end of worklife as they have known it and face 
the uncertainty of unemployment, retraining, changes in self image, and 
changes in homelife. 

Assessment of stress and impact of the transition On individuals', assump- 
tions about themselves is the necessary outcome of this component. This assess 
jnent may be accompl ishe"^a~"5y^identifying (a) the type of transition, (b) the set 

ting and (c) the relationship of the person to the traiq^sition. The type of 

\ 

transition generally associated with job loss is an unanticipated event. An 
unanticipated transition is a nonscheduled event and generally is not 
predictable. This is different than an anticipated transition ^ihich may 
occur predictably over a life span and is more developmental ly related; 
for example, graduating from a technical program, getting a first job, or 
getting married. 

To identify the transition setting the individual examines the primary 
arena in which the event is based, loss of a job takes place initially in 
the setting of work, but the stressors of job loss soon impact upon all other 

V 
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transition on an individual's assumptions. For example, losf*^ of one's job 

• . / 
is more stressful than having a, friend lose a job. ^' 

Step 2: Identify coping resources ^ ..,.> / 



The process of coping with transitions provides th^ individual with 
the ability to manage, future transitions. Step tira is specifically designed 

to enhance the personal awareriesses necessary to maximize one's ability to 
adapt and respond to transition and allows the individual to regain control 
and meaning of the transition. To accomplish this the worker who has lost 
a job may first identify the support system - internal and external . 

Initially an individual may rely solely on a spouse or immediate family 
members 'to provide emotional support; however,, optimumly this support system 
may need to expand the- support -system tc include other. options such as; 
friends, relatives, clergy or support.groups v^hich deal with the effects 
of structural uniemployment. 

Second, identify possible and actual coping responses. Initially, an 
individual who has lost a job may experience a range' of responses which are 
an attempt to modify, control or manage the stress (Pearl in and Schooler 
(1978). Such responses as anger, hostility, denial and anxiety are cooon. 
As time passes responses of depression, sadness, isolation, withdrawal and 
apathy become more prevalent. These coping responses represent but a few 
options available to the individual and translate into behaviors which an 
individual does in their own behalf when confronted with change. Third, 
the worker, -may -also assess the impact of personal variable, on the transition. 
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Psychological resources, personal and financial commitments, and values 
an individual has will also impact on the individual's ability to regain 
control over the stress of the transition. 
Step 3;. Identify and Choose Ways of Managing the Transition .. 

At this stage the displaced worker .proactively goes about examining 
and idencifying alternatives for coping with the job loss. The worker may 
utilize a support group or choose to learn new coping^ skills and then utilize 
the problem solving model to deal with specifics of a job search, money 
management or family relationships. This component is essential to increase , 
the individual's awareness of options for transition management, to i:ncrease 
the ability to make effective decisions regarding the transition, and to 
increase the motivation to reapproach work, love, and play with renewed energy* 

The utilization of the "Neutral 2one" in this stage is a time-out 
from the proactive approach to transition management. TJie purpose of the 
"Neutral Zone" is to reflect on what the individual might really want, It 
is a time- to re9;<amine how ones values and goals integrate with 'the decisions 

about to be made. For example, the individual who has lost a job may discover 

r 

that several options are available-going back to school to enhance skills, 
moving to a different location for a similar job, or retraining with the same 
company for a differ mt job. After going through Steps 2 and 3 of the framewqrk 
the individual is aware of the consequences, advantages and disadvantages of 
'each choice. Entering the "neutral Zone" gives the individual time to think 
about the choices to be made. , 

Step 4: Trial, Integration and Self-Transformation. 

This step begins with the implementation of the decision. If the individual 
who lost a job chooses to return to schoc for training there are a 
number of new experiences , people, and environments that will be encountered. 
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Knowing how to utilize the support system that was identified in Step 2 

may be paramount. Awareness and evaluation of the experience of the decision is 

a necessary componant of. Step 4., The individual may realize that the first 



choice for managing the transition is not appropriate and need. to return to 



If the individual- finds the first option appropriate, it becomes necessary 
to evaluate what one learned from the transition, how one is different as. 
a result of the transition, what strengths one possessed that aided in 



transition management, and the degree of acceptance one has for the transition. 

Utilizing Step 4 of the transition model enables the individual to return 
to the equilibr ium that was experienced in the pre-transition environment with 
renewed awareness and skills necessary to cope, manage and adapt to future 
transition and change. 



Steps 2 or 3 to choose again or change options.-, 
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PROBLEM SOLVING 

The importance of problem solving in vocational education is receiving 
more national attention now than ever before. For example, Daniels and 
Karmos (1983) found that except for the three R's, problem solving was • 
listed most frequently in the literature and by employers as an essential 
skill forjeal'ing with the future. ' Pratzner (1984) has stated that "The 
first priority'is. for secondary level vocational education to of fer good 
education in reading, writing, computing, listening, and pr^oblem solving" 
(p. 6). . . ' 

Ann Brown from the University of Illinois conducted an interview wi.thj. 
Edward Binet (Brown, 1984) on the tdachi.ig of problem solving'skills: Binet 

said: ' , 

What I object to in traditional classes is that it is the. teacher who 
produces, ai. ' .e student who passively listens. Such a lesson has 
two faults: it does not impress the student other than by its verbal 
function, it gives him words instead of making him deal with actual 
objects, and it. appeals only to his memory, reducing him to a passive 
state. He doesn't j'idge, doesn't think, doesn't invent, and doesn't 
produce. He needs only to retain. His aim is to repeat without mis- 
take, make his memory work, know what is in the lecture, in the text- 
book and reproduce it. The result of such practices are deplorable: 
e.g., a lack of curiosity for what is not ■'n the book or lecture; a 
tendency to look for" the truth only in the book, the belief that one 
' is doing some original research by going through a book, too much re- 
pect for the writer's opinion, a lack of interest n the world and , 
the lessons it gives, a naive belief in the power of simple formulas, 
a difficulty , to adapt oneself to contemporary life, and, above all, 

• • ' ' ■ ■ '47 ■ ■ 



' ' ' -41- . ■ . ' ■ 

a static regimentation unwelcome at a period when social evolution 
is so fast. (pp. 14-15). • ' . ^ 

Something is being done about' problem solving by business and industry. 
In 1983,^ General Motors trained approximately 50 percent of Its employees 
in problem solving skills. Kathy Long, Director of Research and Development 
for GM, said in a personal Interview (1983) that the training has been suc- 
cessful, that productivity and positive attitudes have both increased, and 
that General Motors Is going to devote more time and money to problem solving 
training. The training has improved worker competency,' enabled workers to 
diagnose and solve job-related problems, taught them to examine their own 
behavior and consequences of it, and has helped workers to be more cooperative 
with each other In solving problems (Guest, 1979). The Center for Public 
Resources, in its report Basic Skills inthe United States Work Force (1982), 
V Jdentjfied other corporations and alsd schools which are' currently involved 
in problem solving traiging. ' 



ERIC 



48 



■ .• . ■ -42- • . ' • 

A Model for Problem ..Solving 

' For students to hold jobs, to be retrained and In general uo adapt to a 

constantly accelerating rate of change in their lives," they will need strate- 

" ^ . 

gles for hew to attack and solve problems. Possession of at least one general 

model for solving "problems is one essential strategy . There are many differ-, 

ent mo<iels. The o^e we have developed is given below. It, is based on problem 

solving models from General Motors (Kolb & Bakar, 1980), from G. Polya's book 

iov to Solve It (1957),- and from Thomas Gordon's book Teacher Effectiveness 

Training (1!>74). Our modal has five steps. 

I 

' , . . I ^ 

Pive Step Model for Solving Problems 

1. Understand the Problem 

0 If -people are involved, then there should be explicit agreement 
among the people on what the problem is. 

o If appropriate, analyze the problem for possible causes . (In 
mathematics causes are usually not involved.) 

2. Brainstorm for Possible Solution Strategies 

0 No evaluations or judgments should occur here. Tnis should be a 
free-wheeling act of ^ generating ideas. 

3. Choose a Tentative Solution Strategy 

0 For "people" problems, consequences of behaviors .and solutions must 
be carefully considered. .<. ■ 

0 If people are working out an interpersonal problem, then the - 
tentative strategy will lively be a compromise . 

* 4. ■ Caifry Out the Tentative Strategy 

0 In implementing most strategies involving people, it is ^portant.to ^ , 
decide, " Who , does What . When ." - _ . ^ 

^ 5. Learn 

a Immediately and over time think about what can be learned from- the , 
experience. What are the Implications of what has been done? J 

0 If appropriate, evaluate the effectiveness of Che solution. (Y.ou may 
have to start over.) 
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AC Che beginning, we 'have our scudenca follow Che Five Seep' Model ,\scep by 
step. Lacer on chey are encouraged co freely uae cheir own creativity an'4 
Intuicion CO solve problems since no single model is directly applicible to 
all problems. «>. • » 

The Five Step Model is currently being used by students for their academic 
work and for their interpersonal lives. But is the model also practical for 
the work placet The answer is'-yes". Students, use it in their part-time 
, jobs, and General Motors uses it to get people .to work together to solve prob- 
lems. Employees cooperate in GM* s Employee Participation Groups to solve on-, 
the- job-problems* In a 1983 personal interview, Kathy York of GM's Research 
and Development Division stated that competition' among workers often curns out 
to^be a liability., "They work separately against each other. We need our 
employees to work together to solve problems. That will increase their Job 
competence." The problems that the groups focus on are not generally psycho- 
logical ones; they are Job-related problems. Workers, supervisors, managers, 
and executives get involved in the -roups., Whoever is being affected by the 
problem or che so-lution is in the group. They use a model very similar co the 
Five Step Model. 

The Need for Tran-sfer 
F6t general problem solving, a model is necessary but it is not suf f i- 
cient. Transfer is one of the deficiencies. Schools teach problem solving, 
but most students have difficulty transferring cheir problem solving capabil- 
ities from one setting to another (Johnson, 1984 j Snowma,n, 1984). We believe 
there are^ tow major reasons for lack of transfer: 
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1. Not enough diverse kinds of problems are given to students to 
encoi^rage transfer over a wide range of settings. Only math 
problems are given, or science problems, or social studies prob- 
lems, and so on. These p>^oblems are context bound . They are 
. too similar to each other. There are many commerical programs 
for teaching problem solving, and they provide a wide variety 
of problems. The June 1983 issue of the Kappan listed more than 
30 programs, video-taped presentations, computer-assisted in- 
struction, instructional programs fnr teachers, and materials 
for student use. Other excellent sources are: 

0 Th« Edvard daBono School of Thinking . P.O. Box 711, Larchaonc, NY 
10538. « ' 

0 Institute of tht Advancaatae of Philosophy for Children . Montdair 
State College, Upper Moatclair, NJ 07043. 

° The Produc tive Thinking urogram from the Charles E. Merrill Pub- 
lishing Cot.t>any in Columbus, OH. 

Problem S olving and Comprehension by Arthur Whimbey and Jack ' 
Lochhead, The Franklin Institute Press, Philadelphia, PA, 1979. 

o More Life Skills by Joan Hearn, Advanced Development Division, 
Employment and Immigration, Ottawa, Canada, KlA 0J9, 1982. 

\ Problem Sol ving in School Mathematics . 1980 Yearbook, National Coua- 

. / Of Teachers of Mathematics, Reston, VA. 

P \ 

\ 0 Instrumenta l Enrichment by Reuven Feuerstein, Universir^y Park Press. 
. Y " Baltimore, MD, 1980. * 

\ The Nev MCAT Student Manual (Quantitative .Skills) from the Associa- 
\tion of American Medical Colleges, Washington, DC, 1984. 

\, . ■ • . 

p. Medical College Admission Test (Quantitative Skills) by Morris 
Brecon and Lawrence Solomon, Arco Publishing, Inc., NY, 1982. 

o A Complete Preparat ion for the New MCAT . Vol. II (Quantitative 
Skills! by Beryl Brain, Drew Love, and Philip Kelleher, Health 
Professi^onal Education Service, lac, Bechesda, MD, 1981. 

\ . ■ 

\" 

If Moli tor (1981) is right in his predictions that by the year 
2000, 76% of the work force will be in infonnati on/knowledge/education 
enterprises and.other services, then the last three references will 
be particularly good sources of problems to prepare students for the 
future. 
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2. Mosc stud«ncs art not •aepllclcly caughc scracegies for solyla^ prob-* 
Itms. Soma scracagla^ art: ualog a modal, reading "informatloa care- 
fully, braaking cha problem iaco managaabla parts, and making a 
slcacch. Wa have caughc ' scratagias co scudancs, chay have learned 
chem, and chay have Improved their problem solving. 

■ , ' . ' . ■■ ' 

Scratfgiaa for Solving Problems 
Gf neral Guidelines for Problem Solvitig • 

Guidelines from delHono . Edward daBpno has tormulaced guidelines for good 
Chinjcing and problam solving* His system has baan adopted by corporace eiicu- 
cives, taught in schools, and scudled by government" officials from, more Chan a 

score of countries. Hare are basic cools caken aoscly from deBono's The 

■ - * ■■ . 

Learning To-Think Coursebook . 

lo' .asider All Factors and Don'c timic Percepcions ' 

A coascj.o,ud afforc should be made Co chink of eyeryt.hiJig chac mighc be 
relevanc tor solving the problem. Suppose you're chinking abouc buying a new 
house.' Coaaidai? all faccors co be. sure you ask all chc righc questions. 
While obvious issues such as size, coac and layqucare bovujd co coma to mind^ 
without a deliberate ef fore co list every relevant factor you 'migh'w overlook 
others'. How good U TV recepcionl t§ chere a local leash law? Can che pipe 

be drained quickly in case of a power failure in freezing weacher?. 

• ' 1 ■ . ■ . . 

■J 

Even afcer using various cools of choughc, you may noc have found a satis' 
factory solution co your problem. The key co finding alcarnacives is co look 
for poasibiliciai oucsida your usual chinking paccems. Edison,- in searching, 
for a lighc-bulb filamenc, cried chousands of unlikely macerials including 
cork, fishing ^line and car, before succeeding with a strip of carbonized 
cardboard. 
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One of Che craics chi-c makes us different from animals Is our abili'cy co 
■imagine Che ouccome of our accions. Buc we' can greacly Improve chls abilicy 
by learning Co <use ic in a syscemacii: way. The deBono technique is Co imagine 
Che probably ouCcome of a decision ac four distances in che fucure: imffledl- 

0 

aCe, Short cerm (1 co 5 years), oediup cerm (5.co 25 years) and long cerm 
(over 25 years). By weighing che consequences' of thoughcs and actions, people 
can.be less impulsive ai^d make beccer decision^ for chemselves, based upon 
careful chaught and no c on quick emocion. 

3. Aims,' Goals, Objectives 

< : 

An often usused tool of better thinking is the practice of making 
a list of reasons for doing a particular tfring. Defining goals can also 
help lead to creative solutions to problems. DeBono tells of a grand- ^ 
mother trying to knit while her yarn-was being tangled by the family tod- 
dler. Exasperated, she put him in his playpen, but he howled so loudly \ 
that she had to take him out. Then she realized tha.t her goal wasn't to 
•pen the child, but' to separate him from her yarn. So she solved. the ^ 
'problem by leaving him out-and climbing into the playpen herself. 

4, ocher Points of View . ' . ■ • 
Of ccn problems involve a conflict wich someone such as a friend, parenc, 

boyfriend, or girlfriend. . Ic is che mark of a good problem solver co be able 
CO find a solucion chac will agree wich che ocher person's viewpoinc. Ic is 
particularly difficult to do when one is upset or angry. But if you can take 
another person's point of view at such times, then you have one of the major 
skills of -a good problem solver. 
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Quid^lln^s from Whlnb^y and Lochh^ad 

K . ■ 

An additional sat o^f guidalinaa .for problaa soivars ia given by Arthur 
Whimbay and Jack Lochha^ in Probl an Solving and Gomprahanaion . Thay dascriba ^ 
, tha baliafs, practicaa, and tandanci'M of good problem solvers, and Also the , 
characteristics of poor problem solvers. 

1. Posi tive Attitude * 

Good problea solvers hava\a strong balii.tfi that academic rea^soning problems 

\ ! • . ■ 

can be salved thx^ough careful, pers^tent ^n^ysis* Poor problem solvers, by 
contrast, frequently expresi the, opinion that: ''either »you' know tha answer to a 
problem or you don't know it, and if ydu don^t know it you night as well give 
up or guess . . 

2. Thoroughly Understanding the Data and the Problem ' i , 

I • ■ • . • ■ . • ■ ■ ■ 

Good problem solvers take great care to understand the facts and the rela- 
tionships in « problem full-y and accurately. They are almost compulsiye in^ 
checking whether 'their understanding of a problem is correct and complete. By . 
contrast, poor proj>fem solvers- generally lack such an intense concern about ^ 
understanding. They frequently miss a problem because they 'do not knov^^exactly 
wlTi^t it states t ... ' ^ . . , 

o 

n 

3. Breaking the Problen into Parts 

Good problen solvers have learned that analyzing complex problems and 
ideas often conaiJ»-.s of breaking the ideas into smaller steps. They have 
learned to attack a problem by starting at a jioint where they can make some 
sense of It, and then proceeding^ from there. In contrast, poor problem solv- 
e-'s have not learned the approach of breaking a complex problem into sub- 
o problems — d ealing first with one step ^nd then another. ' - 

ERIC • ' ; . 5^ 
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.4. Avoid Guessing \ ' 

Poor problem solvers tend to ^um^ to conclusions and guess answers without 
going through all the steps needed tdj make sure that the answers are accurate^' 
Sometimes they make intutitive judgments in the middle of a problem without 

e 

' Checking to see. whether the judgments ,a'/e correct. At other times they work a . 
problem part of the way, but then g"5ve up on reasoning and guess on an answer. 
Good problem solvers tend to work problems from beginning to end in small, care- 
ful Steps. 

The tendency for poor problem solvers to make more errors^-'-to work too hast- 
ily and sometimes skip steps— can be traced to the three characteristics already 
discussed. First, poor problem solvers do not strongly believe that persistent 
analysis is an effective way Cin fact the only way) to deal with problems. Thus 
their motivation to persist in Working an entire problem precisely and throughly, 
until it is completely solved, is weak. 

Second, poor problem solvers tend to be careless in thei> reasoning. They 
have not developed the habit of continuously "focusing and checking on the accur- 
acy of their conclusions. And third, they have not learned to break a problem 
into parts and work it step-by-step. As a result of these three characteristics, 
\ poor problem solvers have a strong tendency to make hasty responses as they work 
academica reasoning problems, causing errors in both simple computations and in 
logic. 

fi. Activeness in Problem Solving 

- The final -characteristic of good- problem solvers is the tendency, to be more^ ^ 

active than poor problem solvers when dealing with problem solving, Put simply, 
they do more things as they deal with a problem. For example, if a written de- 
scription. is hard to follow, good problem solvers may try to create a mental 
picture of the ideas in order .to "see" the situation better. If a presentation 
is lengthy, confusing, or vague, they try to pin it down in terms of familiar 
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experiences and concrete eoomple.. Furthermore they will ask themselves. 

/ questions about the problem, answer the questions, and "talk to themselves" 

as they try to clarify their thoughts. They may try a .flow-chart, bra.l.»- 

storm for possibilities, write on the problem, make diagrams, or use 

ocher physical ^.ida'co chiaking. iU.1 in all, good problem solvers are active 

♦ • ■* 

in many ways vhich help chea gee a clearer understanding and how to progress 
through thfjn. 

The Problem Solver's Knowledge Base 
Robert Glasser (1984) stated that the knowledge of novice problem solve^^s 
is organized around the literal objects explicitly given in a problem state- 

■~ ment. Experts' knowledge, on the other hand, is organized around principles 
and abstractions that subsume these objects. The principles are not apparent 
in the problem 'statement but derive from knowledge about the things in the 
problem or the subject matter associated w,t.''. the problem. Knowledge of diet- 
etics is needed to solve problems of nutrition, knowledge of auto mechanics is 
needed\to fix a car, and so on. The problem solving difficulty of novices can be 
attributed 'largely to the inadequacies of their knowledge bases and not to limit- 
ations t.n their processing capabilities, such as the inability to use problem- 
solving \trategies. "Current studies of high levels of competence support the 
recommendaition that a significant focus for understanding ^%.^ert thinking and 
problem solving and its development is investigation of the characteristics and 
influence of organized knowledge structures that are required over long periods 
of time" (p. 99). Reuren Feuerstein 0980, p. 22) sums it up very well: 
"It i- when cognitive processes become detached from specific tasks that cog- 
nitive structures are established. These structures are of a more general 
nature than the learning of specific tasks and, hence, result in more adaptive 

ERiC b^^^^^^*^^ individual." jjg 
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Students with a wider knowledge base are better at brainstorming for 
solutions across a wide range of problems. They are- more able to understand 

and construct analogies, they make more discoveries, they see patterns, and 

.•1 

theyi'l establish new relationships. 

Some Specific Problem Solving Strategies 
There are other strategies that can help people become better problem 
solvers. The ones to be discussed here are: thinking aloud, using the trial 
and error method, working backwards, finding all the possiblities, managing 
time, logical and critical reasoning, and gathering, recording and analyzing ' 
data. We have taught these strategies to students and have witnessed students' 
growth in becoming confident and skillful problem solvers. 

'rhiaking Aloud . When using this strategy, people say aloud their thoughts 
' while attempting to solve a problem. All mental processing, however, need not 

be vocaU?:ed^ For kanple, it is not reasonable to explain the meaning of 

every word read for a problem. When a student is, unsure of whaf to do, con- 
fused by ah idea, or stops for some time to think about it, then some thinking 
aloud may be appropriate. When th^'strategy is used, then students should try 
to think aloud as much as possible. \xpr ess ing thoughts, especially at sec- 
tions of a problem where difficulties oKhesitancy arise, i» a good way to 
avoid skipping steps in reasoning, jumping\er Important information, or 
being unaware of the point at which being boggedx down occurred. 

Thinking aloud while solving problems requires practice. At first, many 
students find it difficult to vocalize their thoughts as they work problems. 
But students do get used to expressing in words the steps they take and gain 
confidence in "talking out" the problem in front of the teacher and other 
students. We use the technique in full class settings, in small groups, and 
ERIC 37 
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m one-to-cna discussions between student and teacher. The choice of setting 
depends on the nature of the problem, the students, and the teacher. 

From Chinking aloud, our students have learned to listen to each other, to 
locate breakdowns in reasoning, to learn where the stimbling point is. to rea- 
lize how different people approach the same problem, and to see more than one. . 
solution to the same problem on the . blackboard at the same time. Students and 
teachers are often amazed at how much they can learn from each other by think- ' 
ing aloud. 
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Trial and Error 

Trial and error is often underestimated as a problem solving strategy, 
but it can be a key strategy in the solution of some problems. Trial and 
error can be applied systematically by simply trying different solutions 
to see if they work. More often than not, however, the search can be 
narrowed by taking into account relevant knowledge and, by inference, re- 

8 

ducing the number of solutions to be tried. Trial and error can i also be 
advantageous in getting a feel for a problem. Trying out a reasonable 
guess, even if it does not work, can give valuable information. For 
example, if trying to find a decimal approximation for the square! root of 
two, one might try 1.5 (1 is too small because 1 x 1 « 1, and 2 \k too big 
because 2; 2 » 4). Since 1.5" x 1.5 = 2.25, 1.5 is too big but thkt is 
valuably information because it directs the next attempt to a number between 
1 and 1.5. Teachers should encourage students to make reasonable guesses at 
times and should specify for them the value of what was learned from the 
trial and .error and how the error can narrow the search for a solution. 

This same, way of thinking about the information gained from an imperfect 
attempt can be applied to solutions of interpersonal problems.." Suppose a ■ 
father and his daughter are problem solving about the condition of her room, 
pirticularly about the dirty clothes on the floor and on the furniture. An 
idea to try might be a clothes hami^er in her room. Both would agree that it 
is a trial solution to be evaluated\ say, in three weeks. If the solution 
is not the right one, the attempt still will help to clarify the problem and 
suggest a better solution. 

One roadblock to becoming a good problem solver is reluctance to take a 
risk. Many adults, have been conditioned over the years to belieye that there 
is some strategy or way to proceed in solving a problem that they "should" 
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h.^v« laamtd, and if they can't "reatmber how to do this Uad of problwi/ 
thay simply give up. Teachtrs arf confronted with this attitude frequently' 
when their students complain that "we haven't. had this yet." Indeed, there 
are many specific approaches to problems that car be learned. But ^^ood prob- 
lem solvers are not hampered by the conviction that there is only one way to 
solve a problem. They do not rely on some outside authority, but have confi- 
denciin their own ability to generate ideas. Teachers can encourage students 
to become self-reliant by fiaeing them to make .reasonable guesse^ and to use 
trial and error to gain insight into a problem. 



Working^Backwards ,' 

■ • / 



. Sometimwa it is easier to solve a problem by working bacl^wards rather than 

' ■ / • ■ 

attacking the problem head on. Working backwards involves a ^change in perspec- 

tive ia that the new starting point was the original goal a^d.the original' 
starting point the new goal. Working backwards can be 'helpful because "prob- 
lems are often easier solved in one direction than another. 

Working backwards has many useful applications. Suppose. you are writing 
a position paper to your boss to convince her to accept particularly crucial 
idea. In thinking about how to draft the paper, you might begin by working 
backwards and ask yourself, "What kinds of questions would she ask me? What 
would be her major objections? How do I keep from offending her?" By working 
backwards, by starting with the goal, a more convincing, paper can be written. 
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Findlng All the. Poaaibllltles 

Another important strategy for problem solving is to have a systematic way 

of listing all possible outcomes of some occurrence. The system must insure 

that all possibilities are listed and also that only those possibilities which 

"oaite sense" from the structure of the proLlem are listed. An example of an 

orderly way to' list all possible ways for something to happen or all possible 

arrangements is show below. ThinW.ng exercises about drawing liiarblas from 

bags are useful for developing orderly ways to exhaust all possibilities and 

they are generaliaable to a large number of actual situations . 

EXAMPLE ; Suppose there. are four marbles; 
in a bag, numbered 1, 2, 3 and 4. 
What are all the ways to draw out the 
marbles if, once a marble is drawn, 
it. is' not returned to the bag? One 
orderly way of thinking is to actually 
maka a list with the help of a running, 
conversation with oneself^ 

*?0K. Suppose I happen to take out the 1 first? " 

""Now, -I'll list all the Ws If the '2 comes .second . 
(Then later, if the 3. comes second and if the 4 comfts 
second.) So there is 12 followed by 34 and 12 followed 
by 43. And there is no other way for 1 followed by 2.' 
1 followed by 2.'' 

"Now, what are all the ways for 1 first and 3 second ? 
There is 13 followed by 24 and^l3 followed by 42. And 
there Is no other way for 1 fir,st and 3 second. 

"Finally, what are all the ways for 1 first aUd 4 second? 
There is 14 followed by 23 and 14 followed^by 32. And 
there is no other way for 1 followed by 4.''' 

A similar conversation goes on with oneself to generate 
all the arrangement", when 2 is drawn first, when 3 is 
dxrawn first, and when 4 is ds'awn' first. The resultd: 




X 2 



1 3 



1 4 



1 2 3 4 
12 4 3 



1 3 2 4 
13 4 2 



1 4 2 3 
14 3 2 



2 
2 
2 
2 
2 
2 



'1 l± 
1 4 3 

3 rr 

3 rr 

4 1 3 
4 TT 



3 
3 
3 
3 
3 
3 



2 4 
4 2 

rr 
rr 

H 

2 1 



4' 1 2^'. 
4 1 3 2 
4 2 13 
4 2 3T 
4 3 1 2 
4 3 2 1 



■ 

So, there are 24 ways to draw four marbles^ in order If Che drawn marble Is 
replrv-ed in the bag. Every possibility isAliated and there are no more. 

\ 

i^nother aicills for finding these 24 possible ways, is to draw a "tree": 




4 . .\. . . . ,4 Choices for 1st marble 



2 3 4 . 1- 

AAAA 

3 4 2 4 2 3 3 4' 



4342324 31 



T 2 4 1 2 3 ; . . . . 

AAAAAAA 



3 2 4 1 4 1 



3 1 4 2 4 1 2 



3 choices for 2nd inarbl^' 
(so far 4 X 3 or 12) 



3 2 3 



3 12 



2 1 



. . 2 choices for 3rd marble 
(so far 4 X 3 X 2 or 24) 



1 choice for 4th marble 
(4 X 3 X 2 X 1 or 24) 



There are 24 -pachs" down this "tree** and the one', that is indicated above 
represents the combination 2 3 14. ^ 

The skill of drawing a tree to determine all possiipilities Is an important 

one. Suppose all the possible ways to arrange 10 digitus (without replacement: 

as in the above example) were critical information for t^he solution to a prob- 

lem. Listing ill Che possibilities would be%formidable fnd othH tree wouJ.d be 

■ ' ^. ■ ' , 

impractical to draw. But by reducing the problem to a simpler problem 

(another problem solving strategy) one could realize thatj there is a pattern 
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for finding chtnuobet of combinations. The tre« -for the 4-digit problem 

aakes it dear, that there are 4 x 3 x 2. x 1 or 24 ways' to arrange four digits 

So it is logically sound to compute 10. x' 9 x 8 x 7 x 6 x 5 x 4 x 3 x 2 x 1 to 

find the number of ways to arrange 10 digits (without replacement) •. 

This Und of thinking^ls useful problem solving skill. The 4-digit 

problem has the same structure as figuring out,, for example*, 

0 How many different ways can 4 colors be used to paint a car if the' 
colors for the body, the top, and two parts of the trim are arranged 
differently? (24 ways) \ 

IP 

0 What is the probability of drawing the "winning number" 2 14 3 from a 
box containing four chips labelled "1",. "2",, -3", and "4-? (1/24 or j.. 
of the 24 possibilities) . . 

0 How many different routes are there which reach all of 4 cities only . 
once and which could originate in any of the four cicie's? (24) One 
such route, (1) Cleveland to (3) St. Louis to (2) Kansas City to (4) 
Chicago, Is shown b-slow. The illustration .shows that regardless of the 
city of origin, any ether city can be reached next-, making this situa- 
tion analagous to the 4-diglt problem.. 



(leave room 
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Very often, che number of ways to do something or the likelihood of an " 
event occurring is important information for solving a problem, not only in 
mathematics, but also in other situations. . . ' 

liff\e Management . Time manageinent , can influence problem siolving. Poor 
scheduling "can lead to insufficient time to work through a problem* to, a solution, 
or perhaps to never even getting to the f,. obi em. An appropriate cimount of time 
must be allocated far reflecting on the problem, for considering different ways 
to approach a scilution, and for reviewing and critiqueing the steps used, , The 

Q 

pressure that can result from^poor schedvp.ing i;an cause ^subpar problem solving 

by limiting the amount of planning tim and the time, needed for patient delib- 

eration. A student's patience and perserverance is often a key to good prob- 

lem solving. A necessary condition for' this is good time management skills. 

We have rex:ommended to scudents that they keep a chart of their activities 

to use as a basis for managing their time better.. Time priorities often have 

Cjo be set each day and a chart or list can help. Some stud itots do not manage 

•their time well enough' to acquire an essential piece of "laiowledge,^ get to the " 

library, -or talk to someone who can help them. -Allocating specific blocks of 

^time to specific tasks- according to their importance and the. time they require 

is ^ useful skill. Systematic reflection on one's use of time and on how much 

is lost if it is used inefficiently can lead students to' modify their own 

fe 

behavior . • 

- - - - LogiGal and Critical' Reasoning .- „ 

A lack of logical and cri1;ical reasoning skills finders students' progress 
in becoming adept problem solvers. The more we listen to them talk aloud 
about their problem solving, check their papers, and obsefve their activities. , 
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the more we are impressed with the e^ttent of their deficiencies in. logical 

and critical reasoning. - 

One of the major problems students have is dealing with ambiguities in 
the English language. For example, consider the real -lift 'story of a famous 
mathematician who had to take a driving examination. He had memorized many 
statements from a booklet, including the following: 

It is illegal to park within 15 feet of a fire, hydrant. 
As. part of the test, he was given some "trUe-false" questions, one of which was: 

It is illegal to part within 9 feet of a fire hydrant. False _ True _ 
The mathematician checked "True" on the grounds that if the statement he had 
memorized was true, then the question in the test was true. T)^e examiner, 
however, cUtifted that the correct response was "False," since. t^^e statement in 
the book/et explicitly mentioned "15 feet" and not "9 feet." 

Next^consider the phrase from the, song "Home on the Range": 
^ . ' "...and the skies are not cloudy all day." 

What on earth does it mean? Does it mean that all day long there is never a 
cloud in the sky? Does it mean that the skies are not ploudy aJl day long— there 

is usually -a moment, about 2:15 p.m. or so, when 'a bit of sunshine and blue 

\ 

sky breaks through? Just. what does it mean? Does it mean that, on the average, 
the skies are much less cloudy than they were back East? 'Who knows.? 
As another example, consider the two statements; 

a) A Swede invented dynamite. ' < i \ 
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b) A Swede is a European 

The meaning of the- indefinite article "A" before "Swede", in these two statements 

\ 

,is quite different: . in (a) it means one; in (b) 1t means every . . 

• ■ ■ " • 

The phrkse "...and the clouds are not c]oudy all day" was, of course, 
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never intended to ,be a precise statement about anything. It was intended 

i •■ ■ , 

merely to evoke arj image of the clear, bright, sunny West. But, even when one 

tries to be precise, the ambiguities of English can present jjroblenis for 

students. 

As an illustration of the role of logical reasoning in problem solving, 
the following tabl^ was given to a class of higji school seniors. 

! . f 
! 

" ' Resting Systolic Blood Pressures 
! Pound in 20 Patients 



Morning Patients (Doctor I) 



Afternoon Patients (Doctor II) 



- Patient 




1 

i 


Pressure 


Patient" 






Pressure 


Numtser 


Sex 


Age 


'(mm Hg) 


Number 


Sex 


Age 


, (mniHg) 


1 


F 


1 25 


120 


11. 


F 


22 


122 


2 


M 


i 42 


160 


' 12 


F . 


47 


151 


.. 3 




22 


120 r 


13 


M 


21 


118 


4 




35 


136 


14 


F 


40 


133 


5 




45 


146 


16 


F 


44 


141 


6 




31 


125 


, '16 


F 


19 


126 


7 




21 


120 


17 


F 


■25 / 


120 


8 




27 


130 


18 


M 


■22 / 


1.28 


9 




32 


130 


19 


F 


39 /■ 


133 


10 




20 


120 


20 


F 


21 


m 



Accompanying the table was the statement: '\ 

If a patient had both a morning and an aftejrnoon blood 
• pressure reading taken; then the afternoon reading would 
be higher. 

Students were to select one of the following as their answer: 
( A ) The statement .is supported by the i nf ormat i on. _g1 ven . 

(B) The statement is contradicted by the information given. 

(C) The statement is neither supported nor contradicted by 
the information given. 
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Every student in the class of 12 pupils marked "B" because they said that no 

— ^ . r ' 

patient had a"^ morning and afternoon reading'. This is an incorrect interpre.tat.ion 
of the hypothetical "If. . .then. . ." statement. " The correct answer is "C" since 
no coisistent pattern exists of higher readings iti the afternoon. 

This same class also declared these next two open sentences to^be equivalent": 

(1) x(x-3)=0 ' ■ 

(2) x=0 and x«3 . . 

* - • ■ * 

They are not equivalent. However, the two sentences would be ocj'uivaient if 
the work "a'nd" were replaced by "or". 

Student's *need to be given, more practice and guidance in dealing with the 
logic qf problems with a particular emphasis on'teachers giving them many sound ^ 
and appropriate problems to work and listening to them reason aloud. We 
strongly recommend An Introduction to Logic by Exner and Kaufman (19.78) from 
CEMREL, Inc., St. Louis, Missouri. ■ " 

Critical reasoning is another area of student deficiencies. Students 
often lack skills to assess expressed ideas, beliefs and statements which one 
encounters daily through ""the media and through remarks made by people in the 
form of opinions, reports, rumors, -etc. There is quite a well-organized 
body of knowledge on critical reasoning, 

The process of critical inquiry is an impartial one. Judgments and 
evaluations are delayed until the da . is in. Observations,, people's opinions, 
collected information, etc., should' all be in before decisions are made. The 
process is to be objective, avoiding preconceived versions of the results. 
It should be open enough to invite further inquiry if people are not satisfied 
and problems are not solved. Also, in critical inquiry people's feelings are 
often involved. Respect for people's personal dignity must be remembered 
when people are the objects of fhe inquiry. 

67 
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Another important part of critical inquiry is evaluating the assumptions 

.being made during the inquiry. If assumptions are not clearly in mind, then 

•I ■ 

invalid conclusions can be drawn, inappropriate decisions mad*^ or people s 
feelings hurt. An example from Joan Heam's (1982) More Life Skills is: ., 

Willie Jones is a fifteen year old, Grade 10 student who 
spent Saturday night breaking windows at his high school. 

His mother's assumption is that his is a crazy, mixed- up kid. 
His father's assumption is that boys will be boys. 
His principal' s a'ssumpti§n is that there are too many boys 
like Willie about -and that the school is better off without 
them. ' • ■ , ' , ' 

The police's assumptions are that public property must be 
■ protected 'and wrong doers must be discouraged. 

It is clear that if Willie's mother were to discuss Willie's activities with 
his high schoorprincipial , -neither of them-is going to get anyvyhare because 
they are arguing from different assumptions. 

People can improve their critical reasoning skills.^ And;' it is evident 
from our experience that there is no substitute for practice. Students must 
be given good situations, problems, and simulations from which to develop and 
sharpen their skills. An excellent source is Jo&n Ream's (1982) More Life 
Skills. . ■ . 
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. Gathering. Recording and Analyzing Data 

The first step In the Prdblan Solving- model Is to understand the problem. 
When full information is presented to a student, understanding the problem Involves 
careful readiiig, eliminating extraneoua information, and for some problems, 
drawing a sketch or a diagram or organizing given data in a table. These are the 
usual kinds of problems students are given in school. Unfortunately, most problems 
encountered in one's life (at work, at uoae, or socially) are not so "neat." 
Crucial or helpful inf oraaUon is often missing .^r^d, the problem solver uust have 
skills not only for obtaining necessary infoiaation, but also for recognizli^g what 
information Is needed. Some example of such problems follow. 

• How can productivity be increased in Plant A? \ 
' How can the absentee rate be reduced? 

• What is the least expensive way to get Job X done, conaidering labor costs, 
cost of materials and employee morale? 

• How do I get my car started', so I can get to work on time this morning? 
• • What steps can I take to effect a beiiavior change in Person Y? 

• To cut costs and maintain sales volume, where can money best be saved in the 
production of Product X, packagijig or advertising? 

• What is the best solution for a problem involving a desagreement between 
labor and management? 

• How can the quality of on-the-job training be Improved to teach skills more 
efficiently? 

• What are the Important variables for increasing morale? 

' How c-ui I plan my financ^a to reserve X amount of money per month for 
investments? 

Data-gathering can occur on many levels. In some cases, understructured observation 
, is useful. For example, simply watching a production line for an hour could help a 

^ 69 

ERjC person to generate ideas for a more s+jrurtured efficiency study. Or a task-oriented 
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group could be observed for clues about group discord. More analytical data- 
gathering involes the use- of checklist or/ COding of events or behaviors. Once 
data i/s collected, a second skills is to summarize the information in a mean- 
ingful form. If the information is quantitative, data from a checklist can 
be recorded in a variety of kinds of graphs, tables, or figures. Non-quanti- 
tative observations can be categorized or written up as a case study. The 
skill of selecting a way to represent data interacts yith a third skill: 

analyzing observational resul^its. ' ^ 

Ganexal Motors recognizes that data-gathexlng is often critical for problem- 
solving. The manual they use for training employees to conduct Employee Partici- 
pation Groups includes the following data^gatherlng skills) 

I 

1.) Making Check Lists , The follo'^g examples from the GM manual show how 
I inf oxnation car be^ organized about two, different aspects of possible causes 
*, of a parts shoritage (e.g., type of part and number of shortage's by month). 
Direct obeervatlions are recorded as they occur. 



Type Of Par 


t 


Number Of Shortogea By Month 


J 


F 


M 


A 


M 


y 


J 


A 


S 


0 


N 


D 


Total 


001 
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I 
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Type 
Of Part 


Number 0' jhorVoges By Shift 


1 


2 




Other 


Total 


001 


/ 




\ 






002 






1/ 


\ 




003 












004 
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005 
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006 












' Other 

























Type 
Of Port 



001 



002 



003 



004 



005 



006 



Other 



Unknown 



Length Of Shortage 



I Hr. 



I Wl<. 



Mo. 



17 



Other 



Total 
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Making Qharta t Information froa check lists can be recozded in charts 
which help the problem-solver to analyze the problem to be solved* 
An examplei 



Type Of Reject 


Machine 


Total 


1 


2 


3 




Scratch 


. At 


% 


/ 


5 




Bent 


3 


1 


2. 




/o 


Dented 


' 1 




/ 




S 


Other/Unknown 


0 


a 


a 


C 


c 


Total 


% 


7 




1/ 


30 



A second .^ind of chart is a bar graph. The following graphs indicate that 
possible causes of rejects to consider first might be (l) something making 
scratches (12 of the 30 rejects) } (2) involved with the 4th machine (11 of 
the 30 rejects) I (3) on the 3rd shift (15 of the 30 rejects). ' 



TYPE 



MACHINE 



SHIFT 
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A third kind of chart is a Pareto chart. Pareto charts organize vital in- . 
formation and data in a cummulative way, In the following example from 
Lloyd and Rehg (1983), the weekly cost of supplies for eight classronms has 
been converted into percentages which have been depicted in a bar graph 
with the percentages in descending order. The solid line illustrates cumula- 
tive percentages . In this example, the graph shows that classrooms E and B 
are responsible kir 68 percent. of the total expenditure. One option from this 
' data is to conclude that the other classroom expenditures are '•trivial" factors 
and attention should be focused on the cfsts for schools E and B. 




bBGAFGH I 
$22.50 $10.19 $8.16 $3.40 $1.50 $1.12 $.90 $.49 

CLASSROOM 
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Social and interpersonal problem solving can also require^data-gathering. 
Much Qf this must be done via observation of people and "-Jieir interactions. In 
conflicts between two people, the needs of both people must be known and good 
listening' skills (to be outlined in a later section) can provide much of the 

• 

necessary data. For Example, "if an employee gradually becomes less productive 

and less coopersjtive, a supervisor's listening skills might reveal iDroblems rang- . 

ing from poor health to financial problems 'to unsatisfactory working conditions. 

Such information-gathering is critical for interpersonal probl»>m solving. 

Many laterperaonal problems Involve needs, preferences, or values of . 
groups of i)eople. Useful information can be collected via interest surveys, 
evaluation forms, or other questionnaires. One of the most effective wys to 
Improve the quality of training programs Is to conduct frequent anonymous 
evaluations by participants. Tallies of responses to objective items often 
reveal patterns of possible causes of problems. For example, ratings for the 
instructor's rapport vdth the class might l?e low while ratings fdr instructional 
materials are high. Open-endeH questions are extremely useful and usually 
' give additional additional relevant information,. 

. Objective observation of group dynamics is often the key to solving 

M 

problems Involving group cohesiveness and group productivity. In most groups, 
l^ople assume roles (Xeadeic, follower, antagonist, peace-maker, clown, etc.). 
Observation oi\ Interactions' among members of a group is useful information 
for a group facilitator. 

Good and Brophy (l'i78) give many examples of instruments for gathering 
Information about classroom dynamics and teacher behavior. The following form, 
••for example, con be used to determine whether a teacher is giving appropriate 

feedback to students about the adequac, of their responses in discussion and 

recitation sessions. 
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TEACHER FEEDBACK WHEN STUDENT PAILS TO ANSWER CORRECTLY 



DIRECTIONS t Whan a student is unable to a^isver a question 'or gives 
answers incozxectly, code as inany caiegories as apply 
to the teacher's feedlsack responses. 



BEHAVIOR CATECORI^ 



1. 
2. 

3. 



6. 
7. 

8.' 

•9. 
10. 
11. 

12. 

13. 
lif. 



Cyiticiiflfi 

Says "No," -That's not right," ect. 

No feedback—goes on to something else 

Ambiguous—doean ' t indicate 'whether or not 

answer is acceptable 

Asks' a student or/die class whether ^ 

'answer is correct 

Asks someone else to answer the question 
Repeats question to aiame student,, prompts 
("Well?" "Do you know?" etc.) 
Gives a clue or rephrases question to 
make it easier - 

'^sks same student an untimiXy new question 

Answers question for the student 

Answers question and also gives explanation 

or rationale for answer 

Gives explanation or rationale for why 

student's answer was not correct 

Praises student for good attempt or guess 

0<±er (specify) 



2. 
3. 

5. 
6. 
7. 
8. 

9. 
10. 
11. 
12. 



13. 
lif. 

16, 

17.. 
18. 

19. 
20. 
21. 
22. 

23. 
2if. 



If instruction in problem solving is to >- transferable to real-life 
problems, students must learn to gather relevant information and they must be 
armed with tools' for recording and analyzing their observations. 
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> • THE FIVE STEP MODEL EXTENDED POR PROBLEM SOLVHG 

The Five Step Model has been developed as an aide for students in solving 
problems. It is extended here to show how many useful strategies can be 
embedded within Che model. _ ^ ' ' - ' , , 



Extended Model 

'1. Understand the problem 

i 

0 What are the essential data? 

0 Is there enough Informataon to solve the problem.? 

0 Vfild a figure or sketch help? Maybfe introduce symbols or other 
variables* 

• » ... 1 

0 Separate the problem into manageable parts, if needed. Write down 
each piart* - 

"0 Can the problaa be restated in a, different way to help understand 

it? • " ■ 

2. Brainstorm for Possible Solution Strategies 

0 Generate a lot of ideas. Don't Judge them, just write them down. 

0 Has a problem li'kc it been solved before? 

f 

0 Would working a' related problem be useful? 

0 If there were adme particular additional information, could the 
problem be solved? Where would the information bb obtained? 

. 3. Choose a'Tentative Solution Strategy - 

0 Remember the strategy may not work and the process may have to be 
started over. 

0 For "people" problems.' consequences associated with, carrying out 
tentative strategies oust be carefully weighed. 

0 Also, if people are working, out' an interpersonal problem, then the . 
tentative -strategy will. Likely be a compromise ; No one ia likely to 
get everything they want. 
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Carty , Out: the Tentattive Solution Strategy 

0 Check each step as the plan in carriedout. Check that each step is 
OK. Is each step, correct or valid? * . 

0 Are there probably places for errors, oiistakes; or faulty reasoning? 
. Where are they? 

0 Would'tt be useful to have someone else go over your steps? 

0 For implementing «lutions to "people" problems, decide "Who. does 
What, When." Maybe write.it down. 

Learn 

0 Check the result if possible, 'is the judgment sound? Does it have 
a reasonable chance of solving the problem? 

0 What are the implications or conaequences of the solution? 

0 Could the problem be worked another way? Perhaps look at other 
people's solutions and hear what they have to say. 

0 If apt -opriate, evaluate the ef f ectiventiss of the solution. 

0 Have enough problems like this one been worked begin to 
generalize to a plan for solving similar problems?^ 

d Does this solved problem open up new relationships that hadn't been 
thought of before? Think about it! . 

0 What are your strengths as a problem solver? Your weaknesae's? 

0 Are you getting involved in solving problems? Are X2}L '^^^^ , 
work or is someone else? Your involvement is essential. 
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Higher Order Problem Solving Skills 
Since its incaptioQ in 1969, che National Assessment of Educational Pro- 
gress (N-^^P) has surveyed the knowledge, skills, and attitudes of over one < 
million students. The Education Commis,sion of States,- which collects this 
data, reported, that "today's minimum skills are demonstrated successfully by a 
majority of students. Higher order skills, however, are achieved only by a 
minority of 17-year-old3, and this proportion declined over the last decade. 
If this trend continues, as many as two million students may graduate in 1990 
without the skills necessary for employment in tomorrow's marketplace" (Educa- 
tion Commission of the States, 1982, p. 2)' V^^7 further noted that; 

The -basics" of tomorrow are the skills considered to be of a higher level 
today. These skills include: 

. . 0 Evaluation and analysis skills 

o Critical thinking 

0 Problem-solving strategies (including mathematical piroblem-solving; . 
0 Organization and reference skills 
0 Synthesis 
. 0 Application 
0 Creativity 

0 Decision-making given complete information 

0 Communications skills through a variety of modes (p. 6) 

A survey of 123 school systems (Henry & Raymond, 1982) found that the 
basic skill of "reasoning" had the smallest percentage of school systems 
evaluating students is having superior preparation. Sixteen percent of the 
schools acknowledged that ""the-majority of work force-bound students were 
Inadequately prepared to reason through compl«ix problems and declsioaS" (p. 
21). 

Archie E. Lapointe (1984) Executive Director of the Center for the Assess- 
ment of Education Progress, drew the following conclusion from NAEP findings. 

Closer examination of the data reveals that poorly developed problem 
solving skills hinder students' performance in mathematics. Indeed, weak- 
nesses e:«l3t in the so-called higher-order skills in'se^^eral. Most stu- . 
denes do well with literal comprehension but lack the skills of inference, 



analysis, and itvtetpretati-bn. . Today's definition of functional literacy 
calls for these higher-order skills more than aver before, even as stu-' 
dents' mastery of them is seemingly on the decline. Clearly, a renewed 
focus on these skills is needed (p. 666). 

Aa studentts attempt to solve tuore and, more "complex problems, the need *f or 
them to acquire higher-order problem' solving skills increases. ?of General 
Motors, some of' these skills are problem analysis'-f decisionrmaking, and plan- 
ning. Some higher-order skills listed by Piaget are hypothetical thinking, 
observing 'and discovering patterns, establishing relict ionshlp s , making genet- 
alizations, and sophistication with combinatorial and probablMstic thinking. 
Bloom's (1956) hierarchy of cognitive skills begiiis with knowledge of facts 
and extends to higher-order skills. 

' L&vel I; Knowledge . "The ability to recall specific facts, methods, or . 
procedures: termino}.ogy , facts, rule.s,. trends, classification schemes, cri- 
teria, methodolo^, -principles , generalizations, theories, structures.. Tliis 
level involves little more than retrieving stored information. - . 

Level 2;. Comprehension . The ability to make use of what is being commun- 
icated; to translate or pur. information in another form (restate an idea, 
interpret 'a diagram, summarize, draw a picture); to interpiet or reorder id^as 
and comprehend inter-relationships; to extrapolate or go"' beyond the given data 
(drawing conclusions, theorizing, predicting). -This level involves under- 

'J * 

standing ideas. • . ' 

Level 3; Application . The ability to apply knowledge and principles to 
actual situations: generalizing to another situation. This level involves 
putting into "action knowledge which from Level 2 has been understood. 

Level 4; "Analysis . The ability to classify or break material down into 
its components, to understand the relacionshiR.s between the components and to 
recognize the principle that organizes the structure or the system: to com- 
pare and contrast, to distinguish between fact and "opinion, to recognize 
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extraneous information, to recognize unstated assumptions, to compare theor- 
ifcs. This level involves a kind of logical thinking similar to Piaget'sy 
formal operations. 

Le^el 5t Synthesis ^ The ability to bring together ideas and knowledge 
from many sources co form new idoas, methods, or procedures*, unique 
communication, aj plan, a set of operations, .^a sti^ategy. This level involves , 
creative or orijlnal thinking. 

Level 6; Evaluation . The ability to make quantitative and qualitative 
judgments: to w«igh, to examine, to analyze, to use criteria, to recognize 
•the best of several reasonably good answers or solutions. This level <fequires 
Che abilities of the first five levels and is crucial for substantive problem 
solving. . ' 

Although Bloom et. al.» prepared their widel^^ accepted taxonomy in 1956 as 
a guide for developing and evaluating educational ^^jectives, actual classroom 
instruction has gener^ally focused on., Level 1 and Lev^2 objectives.' Bloom 

(1934.) observed: <, -.'• \ 

. . . teachers in the United States typidally make us^of textbooks that 
rarely pose real problems. These textbooks emphasize specific content to 
be remembered and give students little opportunity- to discover underlying 
concepts and principles, and eventless opportunity to attai:k real problems 
in the environments in which they live, the teacher-made tMts (and 
standardized tests) jire largely tests^ of remembered informatXon. After 
» the sale of over one= million copies of The Taxonom y of Educational Obj>ac- 
tives— Cognitive Domain (1956) and over ..a-.quarter of a century Nsf the use 
. of this domain" in prsservic'e and in-service teacher -training, itXis esti- 
mated that over 902 of test questions that U.S. public school students are 
•now expected to answer deal with little more than inf^armation. Our\ 
instructional material, our classroom 'teaching methods, and our testi\ag 
methods rarely rise above the>,lowest category of the Taxonomy--knowled^e 
Cp. 13). f ■ \ 

There is no better context within which to develop higher-order skills 
'Chan In the ' pontext of problem solving . A bonu(^ is that the cognitive levels 
of knowledge and understanding' can' also be developed* via problem solving,' The 
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Nac tonal Counciro^Tea'cheM "of Machemacics in ics Ai^enda for Action— 
RecoMuendations for the 80 '3 (1980) had as its number one recommendation that 
mathematical content for'K-12 be taught primarily ia a problem-solvi^g 



context. 



Simulations . ■ . - 

^In simulations/^students are. actively involved. Jhe student assumes 

an active role as a probleJn. solver and often controls decisions and 

consequences that are a part of mo problem solving situations. For 
example., in the simulation Life-Career (published by Western Publishing j 
Co,), students must make decisions/and solve problems for a fictitious • 
person as the person deals with work, marriage, and education. Players 
plan time and activities relative to jchool, studying, job. leisure time, 
and family. The game generates a universe of simulated experience that 
students can compare with the real world; that; is. they can compare ^the 
experiences in the game to what they believe true about^^their own world. 
Sarane Boocock (1968) founji that the Life Career simulation increased 
students' facutal knowledge about careers; established new relationships 

' for students on how jobs. Uchool . and family can be very interdependent; 

\ helped students learn thit there is a causal relat-ionship betv/een their 
behavior and the outcome of events.; and increased , student confidence in 
'their decision making an jl problem solving abilities. 

The World Future Society published a directory of information resources 
which includes descriptipns and references for 45 simulation/games (Corni^sh, 
1979. pp. 627-638). Some other resources: 
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. Simulation Games for the SoH 'aI- Studies Classroom by Williani , 

A. Nesbitt (1971) i Foreign Po)icy Association, Glenview, IL. 
. Construction and Use of Written Simulations by Christine McGuire, 
Lawrence Solomon, .and ^11 p fiashook (1976). The Psychol ocfical 
Corporation. 

, Simulation Games in Learning by'^rane Boocock and E. /i. Schild 
(1968), Sage Publications, Beverly HillSi CA, ' 

Good simulations require most of the essential moves of successful 
problem solyers: gathering data, selecting alternatives, conducting analyses 
synthesizing, generalizingj making decisions, planning, and taking action. 
According to William A, Nesbitt 1197T), simulations teach students to think 
critically, examine alternative strategies, and to critique their own 
decisions and behaviors. Simulations provide an opportunity for students 
to solve substantive problems and to gain confidence in their abilities to 
tackle problems, wrestle with them, and by progressing. a bit at a time. ^ 
eventually solve them. ^ . 

Intsfpersonal Skills for Being Effecti ve With tnclivlduals and In Groups 
Interpersonal skills ^-^e critical for p^otleiji solving, and they have ' 
been identified as highly desirable by employers.^ A very recent study. 
Perspectives on Vocational Education (Chicago Unjted, 1984). found that 94^ 
of 995 employers cited the ability to work with others as the interpersonal 

skiR:>they most wanted in their workers. One of the conclusions from a survey 
of ^ secondary vocational training teachers in 32 vocational training program 
areas (Greenah, 1983) was that "all interpersonal relations skills a>l^e very 
important for success and highly general izable across all program areas and 
programs" (p. 57) . . / ' 
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Considering the importance placed on interpersonal skills by representa 
tives of business and. industry and by vocational educators, they should be . 
part of a -pretechnical curriculum. The following outline gives a listing of 
siiecific skills which are applicable in most interpersonal settings at 
home, at work, and particularly in task-oriented problem solving sessions. 

Summary of Interpersonal Skills 

I. Awareness of self and others 

A. Values ■ ■ x 

B. Needs 

C. Feelings 

II. Recognizing problem ownership (Who is upset?) 

A. Identifying self as being upset \ ■ 

B. Identifying other person as being upset 

III. Selecting appropriate skills according to problem ownership 

A. Assertive statements when problem owned by self 

B. Listening skills when problem owned by other person 

IV. Recognizing Roadblocks to Communication when someone owns 
a problem 

A. Directive Responses 

1. Ordering, commanding, directing 

2. Warning, threatening 

B. Solution Responses (advising, offering solutions or 
suggestions) 

C. Persuasive Responses 

1. Moralizing, preaching, giving "shoulds and oughts" 

2. Teaching, lecturing, giving logical arguments 

3. Reassuring, sympathizing, consoling, supporting 
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D. Evaluative Responses 

1. Judging, criticizing, disagreeing, blamin« 

2. ;>7ame-calling, stereotyping, labeling, ridiculins 

3. Praising, agreeing, giving positive evaluations 

4. ; Interpreting, analyzing, diagnosing 

E. , Avoidants Responses 

1. Withdrawing, distracting, being sarcastic, humoring, 
^verting 

2. Emphasizing one's own needs 

F. Questioning responses (Proving, interrogating, cross- 
examining 

G. Interrupting 
V. Avoiding Roadblocks to Communication^ 

« 

VI. Llstfexilng 

A. Encouraging the other person to talk 

1. Silence 

2. Nonverbal encouragement ' 

3. Verbal encouragement 
, B. Resnonding by reflecting meaning 

1. Paraphrasing 

2. Clarifying, confirming 

C. Resoonding by reflecting meaning and feelings — Active 
Listening 

D. Aonlylng Active Listening 
■ 1, Dealing with anger 

2. Facilitating problem solvina 

3, Sunport and rapport 
VIJ. Assertive statementri 

A. Distinguishing between aggiesslve and assertive statements' 

roTr^ B. .Giving I-Messages * 
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problem Solvlra^ in Groups 
Problem 'solving in groups is now. emerging as an iaportanc part of the work 
world for all levels of employees, aot jus't^ managers (Pra'tzne? & Russell, 
^1984). Many companies are involving; worker^ in diagnosing problems and imple- 
menting effective solutions. These organizal^ions have implemented programs 

\ 

called "Quality Circles Programs'," iof which .^ne important element is the 
Quality Control Circle. Very .briefly , Quality '\^Control Circles have thetf4 
things in- common. Size; preferably five to te^ members. Volunteerism; ^ 
freedom of choice to join. Meetings ; one hour yeekly, with exceptions. 
Skills ; brainstorming, cause and effect analysis'^ data collection, effective 

planning. \ 

Japanese industrialists have been using Quality Control Circles since 1960i , 
As many as 11 iT|illioji workers are involved in Quality Circle movements throughout 
Japan, anci idustries in all of the world's' industrialized countries have shown 
interest in implementing , the process . The Lockheed i Company ' s Missile an^ 

Space Division was the first United States organizatio^n to' put the concept 
into action in 1974 and a $500,000 investment in the! program Resulted in an 
estimated savings of $3 million (l.loyd & Rehg, 1983)^ 

The National Center for Research in Vocational "Education listed orgini'za- 
tions in the public sector which have implemented employee participation 
groups (Lloyd & Rehg, 1983). Among these are the U.S^ Air Force, the U.S. 
Army, the U.S. Navy, and the Federal Aviation Administration. Also listed 
were 162 organizitions^ in the private sector. Among these are sxich uiajor com- 
panies as B^ndix Corporation, Firestone, G« S. Major Appliances, General 
Foods, General Motors, Hewlett Packard, Hughes Aircraft, J. C. Penney, McGraw- 
Edison,)- Polaroid, 3Mj Union Carbide, Uriroyal, and Westinghouse. 
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Not only are Quality Control Circles advantageous for productivity in 

business and industry, they are very, effective for problem' solving in any 

organization., Lloyd aid Rehg (1983) gave an example of effective use of Quai- 

ity Control Circles by school districts. 

... a midwest eni' schhol district has used 'the QC process to solve 
problems that results from declining enrollments and escalating costs 
(Rehg, 1982). Ten quality circles made up of administrators, faculty, 
staff, and citizens met to develop solutions which were then compiled and 
distributed to the ten groups. Consensus was, reached, and the proposed ,. 
.solution was then presented to the public for review. The school board 
adopted the solution essentially is proposed ,by the quality cir^cles. No 
complaints were received nor were any grievances filed despite t;he facts 
'that some teachers ; .re reassigned and some terminated, and that\ some 
schools were closed. In contrast, the school board^, in an adjoining 
district^facing a similar problem, made a unilateral decision to close 
certain schools. In response, 'a citizen's group filed a lawsuit in an 
attempt to block the closing.- \ '/ 

Pratzner and Russell (198A) have delineated the skills, knowledge,'- and 

•abilities needed for high-involvement participative work setting ^,pp. |.2rl3). 

Under the gkill are Group Problem Solving they list eight sub-categories: 

Interpersonal Skills, Group Process Skills, Problem-Solving Skills-, Decision 

Making, Planning, Communication and Thinking/Reasoning. The spe^tific: skills 

for two of these categories are given below.. 



Interpersonal Skills 

0 Self-directed 

0 Flexible . 

0 Assertive 

0 Open 

0 Curious to learn 
0 Able to share/ teach 
0 Responsive 

0 Understanding of behavior 



Communication 

0 With individuals 

, 0 With' groups 

''I 0 Presentation skills 
0 Verbal skills 
0 Writing skills 
0 Listening skills 



\ 



The General Mo tprs Employee Participation Grovips Manual (1980) is use^ 
train employees to be effective 'group members. Many of the. skills the 
employees learn ara inte^.'personal skills. Some examples; 

35 
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■ Involving Others * You may notice "aom," people getcing quiet during a(%eec- ' 

ing. They say 'have informacioa ov ideas buc inay be reluccanc to break 
into the discuaeion. You can "invite" them in. Example ; "John, we 
haven't h«ard from you yet. What do you think?" 

> Qive Credit — Avoid "PufDovna" . If you borrow another's idea or add to 
it,' give them credit for the basic idea. If you don't like another's 
idea, avoid criticizing the person. Example ; "Mary's idea of uaiag 
the acrap Xa a poaaibility. I like it better than not using the 
acrap." (Not using the acrap waa Paul's idea.) 

■ It ia not auff-icient for aucceaaful group problem solving for a person to 
be adept at problem solvring atra'tegiea without alao having good interperaonal ^ 
skilla. Unlike individual problem solving, group solution strategjiea are 
'usually arrived at through processes which require listening, empathy, coop- 

eration, and concern for everyone's needs. 

,-. ■ ' ' ■ ■ . 

The Five-Step Model is highly adaptable to group- problem solving, whether 

■ nv.tual problems exist for only two individuals or a group. Some problems cen- 
ter around Conflict of Needs. That is, the needs of one. or more persons are 
not being met, and a change in the behavior of the 'other person or persons is 
necessary to- solve the droblem. In such situations, the specific interper- 
sonal skills described earlier are txecessary, particularly at the first step, 
as shown below. 

Five Step Model for Solving Problems Resulting from a Conflict of Needs 

4 

I . Understand the Problem 

0 One person initiates the process by giving an I-message. 

0 Often, the other persons will be defensive or will unveil their own 
related problems, so the first person must reflect meaning or 
actively listen in order for the real problem(s) to be identified. 
Avoiding roadblocks ia critical it this point, particularly if the 
sharing becomes "emotional* 

0- Oace the problem is clarified, it should be summarised to be certain ' 
that there is agreement on what the problem is. 
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0. Suggestions iire not to be ev-''uatad, and a skillful^'^persor encour- 
ages others to contribute ideas. " . 

. 0 Self -knowledge is li&portant for resisting tendencies to Interrupf,, 
to put other people's ideas dpwn, or not to be open to new ideas.. 

3. Choose a Tentative Solution 

. 0 Although coipromise is sometimes necessary at this stage, the needs 
of both "or all peopla must bi met ^as beat as poasible. Assertive- 
statements are important if one feels that a solution is not good ... 
for all the people involved," particularly for oneself. 

•• • ' '.1 ' • 

4. Carry Out tha Tentative Strategy 

0 It is important to decide "Who, does What, When." 

' 0 A VAry specific time should be sent for evaluting the splutioQ, _ 
which should be considered a trial solution, perhaps the first of 
several attempts to meet everyone's needs. 

5. L-earn 

' . b ' 

0 As new procedures, routine,, or behaviors are attempted, look .for 
' opportunities to In-rease self-knowledge. If the solution -is not 
working', this is the time to' look more closely at your real needs . 
Perhaps the problem, as jrou saw it, was not the real problem for 
you. i-Iaybe you aeed to change what you are doing. Maybe the 
environment ^leeds to be chanced- 
' 0 Evaluate the 'ef f ectiveness. of the solution. The process might need 
to be repeated, from- steps I. through 5. . 

Thomas Gordon (1974) calls this process the "No Lose" problem solving 
method.. In mbst Interpersonal problem solving one person "wins" and the other 
"Ipsfes". Exaiiples are: authoritarian classrooms where teachers "win" and 
students "lose" or permissive classrooms where students "win" and teachers 
"lose." Anala^ous situations occur in business and Industry when management 
and labor become involved in power struggles. The objective of the Five Step 
Model is to resolve conflicts or to solve prob. iu» so that everyone gets some 
o£ their needs taet. " 
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This kind of process is used in business and industry when Quality 
Control C-ircles engage in group prot^em solving and the results ha. ; been 
impressive. Lloyd and Rehg (1983) gave examples of the outcomes- of some of 
these group efforts. - • 

o A, Quality Control commlttea suggested a procedure which was initiated by 
the Purchasing Oepartmect at. Wastinghouse Electronics Systems Center in 
Baltimore, Maryland. By returning overshipaents to vendors at their own 
expense,' an estimated $636,000 yas saved. 

0 Managemeht of a General Mptors plant in Tarrytown., New^York was consid* 
ering clqsing the plant down because of high absenteeism and poor pro- 
duel; qtialicy. . The number of ou' .^canding employee grievances against 
^ oanagemdnt totaXlad two thousand. Since Quality Circles began to hold 
meetings to discuss complaints and ^ideas for boosting efficiency, the 
number of outstanding grievances has dropped to thirty, and absenteeism 
'has been reduced to 2.5 percent. 

0 Ac the Lockheed Company, a Quality Circle developed a method to mold a 
plastic part assembly in two instead of five steps. The redesigned 
assembly is' lighter and stronger than its ptedecessor, and has resulted 
in an estimated savings of ^$160, 000 over the life of" the contract. 
Since 1974, Lockheed's savings from its Quality Control program are 
estimated at almost $3 million, six times the cost of operating .the 
program. 

The Need for Interpersonal Skills for Negotiating , 

Whether .between individuals or in groups, interpersonal skills are central 

■ ' ■ ■ ■ ' . J. 

to successful nego^ation as described by Fisher and Ury in their 1983 best- 
seller, Getting to Yes: Negotiating Agreement Without ^living In. Negotiations^ 
occur in everyday life, 'as when a person returns a defective product and needs 
. a settlement or when price differences must be resolved. In more formal nego- 
tiating processes, individuals represent constituencies and negotiating session 
are sometimes' hardhitting encounters, even to the- po-int of using "dirty tricks. 
Fisher and Ury, however, advocate an approach that consists of skillful inter- 
personal interactions combined with assertive skills. Some of the skills they 
mcjntion are' awareness of one's fellings, active listening, and ,I-messages. 
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". . . human beings ... are creatures of strong emotions who often have rad- 
ically different perceptions and have 'difficulty communicating clearly. Emotions 
typically become entangled with the objectivemerits of the problem ... 
Figuratively if not literally, the participants should cpme to see themselves 
as working side by side, attacking the problem, not each other (p. 11)." 

i' 

Concl usion 

It is clear that the American workplace is- placing increasing importance 
on employee problem solving and that" interpersonal skills are needed tu be 
effective in problem;SOl ving groups. In addition, most citizens are involved 
in several groups in their daily lives—, tn classes they take- in PTA's, in 
social groups, in church groups— and the quality of their participati.- would 
be enhanced by being niore skilled interpersonal ly. That is sufficient evidence 
to consider interpersonal, skills "basic" and to seriously consider where and\ 
how they should be taught in the pre-technti'al curriculum. 

Ther«"is a need for a fo',.ial curriculum for problem solving skills. 
Skills must be studiedly analyzed, and practiced. At the same tim*- , teachers 
• should acquire thes. skills themselves so that T:hey will be effective models 
for students., Teachers must be prepared to facilitate problem solving when* 
ever the need arises. These are the learning experiences which students will 
remember above all others. Active involvement in actual problem solving is 
invaluable, and this should o'ccur at ajl grade levels. 
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Implementation , 

The design for implementation of a pretechnical curriculum presented in 
this section synthesizes ideas of Dyrenfurth (1984) on technological literacy 
of Levin and Rumberger (1983) on recurrent education, of Silberman (1983) on 
the goaU of vocational education, and Pratzner's (1984) work on socio- technical •■ 
literacy. The design is based on the following assumptions: • ' 

- Employees will work in environments influenced by change and ^ 
technological innovations. , 

- The structure of the labor market will require. differing degrees 
of training. Periodic retraining will be a significant part of 

. - the work experience, regardless of an individual's position with- • 
in the structure. ' . ^ 

- Education must give individuals the sicills needed at entry level 

' positions and for undertaking education and training as needed to 
^ progress occupational ly. - * ■ t 

- Employees, will have increased opportunities to work in high-mvoive- 
ment industries, whi.cj[i will increase their opportunities to participate 
in problem solving and in group consensus decision making. 

t 

The responsibility for providing a pretechnical as well as a technical edu- 
cation is'the shared responsibility of both' subject matter and vocational educa- 
tion teachers. Vocational educators are primarily responsible for cooperating 
with subject matter teachers to insure that appropriate and up-to-date f.ppli- 
cations are being taught. They are also primarily responsible for teaching 
entry level job, skills and f^^ preparing students to deal wi'th their work lives. 

The responsibilities for vocational educators are further extended by the 
fact that individuals enter'the labor farce at different times in the educational 
sequence. For Jnstance, they must provide for drop-outs who have not achieved 
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a minimal level of technologica. literacy and for enrolled students who are 
seeking first jobs with minimal level job skills,. 

The skill to be implemented are depicted in Figure 1 which displays who 
does what when,. 
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Implementation Structure 


/ ■ ■ . 


• 

General izable Skills 

Reasoning 

Communication 

Mathematical 

Interpersonal 

Attitud-nal 

Technological 

•* 


Transition Skills . ' 

— ■■ ; /• . ' 

Change in Environment 
Change in Relationships 
Change in Self 
Stress, Loss, Grief 
Decision Making 

St 


Problem SoU ng Skills 

Cooperative Groiip Skills 
Interpersonal Skills , 
Information Relate^ Skills 
Task Related Skills 
Understanding Human Behavior 

•4 « 


PRETECHNICAL EDUCATION (7-12) 


TECHNICAL EDUCATION 


EDUCATIONAL 

LEVEL: 7-10 


EDUCATIONAL • 
LEVEL^ 11-12 


EDUCATIONAL 

LEVEL: 13 and beyond 


CONTENT: General liable skills 
Transition Skills 
Problem Solving Skills 


CONTENT: Generalizable Skills 
Tranisition Skills 
Problem Solving Skills 
Entry Level Job Skills 
Hinh Tech Skills 

(The emphasis will be on simulations) 


CONTENT: Job skills related to ' 
specific occupations, 

Si 


INSTRUCTIONAL 

RESPONSIBILITY: Cooperative teains 

of vocational teachers 
and subject matter' 
teachers 

\ : ' ' ' 


INSTRUCTIONAL 

RESPONSIBILITY: Vocational 

Educators 


« INSTRUCTIONAL \ 
RESPONSIBILITY: Vocational educato 

Industrial trainer: 
Apprenticeship 
•Programs 
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ENTRY LEVEL JOBS,' TRAINING PROGRAMS, AND RETRAINING PROGRAMS 
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GenersJizabTe.Skills refer to the, skills which are actively used in work 
performance ,\kich are transferable across jobs andj which are instrumental to 
success on the job^^nd in the classroom. Typically, General izable s/ills are 
associated with the traditional subject matter classes such as matjiematics, 
reading, English-^-^sociai^todies a)id science and include reasoni/(g, communi- 



cation (written and oral,), interpersonal and, attitude skill attainment. These 
well formed bodie.s of knowledge aV^ the "ba&ics" of Wades 7-12. It is still 
appropriate and necessary that subject-matter teacherjs continue teaching these 
subjects, specifically, there , is still a\^ed for tea|chers who teach English, ^ 
math, science, etc.; however, this is not sufficient j /■ 

Researchers (Brammer & Albrego, 1980; AdlerN^^2; Daniels & K^rmos, 1983;- 
DeBevoise, W., 1982; Givvons, .1984; Goodlad, T983; Gilsi, 1982; ti;tipane, 1982; 
Pratinec & Ashley, 1984) have Tu^gges ted that there Wsts other skills to be • 
learned which intersect with, every subject matter field and vocational education 
class- these skills have been "identified as Transition Skills and Problem Solving 
Skills. Transition Skills have never been taught directly and Problem Solving 
Skills have only been taught within specific content areasf mat^i, science, etc. 

In order that Problem Solving Skills become more integrat'ed throughout the 
entire curricula content, jt must take on a more generic character; that is, a • 
general modle is needed which Could serve two purposes: (1) Problem solving 
would be taught in all classes, und (2) by using che same model acrossall 
. subjects a unified approach to problem solving across context and situation 
would result. As can be seen in Figure 1, it is proposed that all grade 7-12 . 
teacherV would be.'trained to implement this model which would not only inplude 
subject specific problems to be solved, but also group and interpersonal problem 
solving, and 'transition training. - 
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As students in grade 7-12 go through a myriad of transitions both educa- 
tionally and developmental ly which affect many ..areas of their lives and which 
continue across their lifespans, it is suggested that in order to maximize 
their ability to adapt to these transitions, that they be directly taught 
skills which would ensure |his outcome. Specific training. is needed to assist . 
individuals as they pass through transitions. All teachers in grades 7-12 
would , be trained to teach Transition- Skills . 

The responsibility of vocational educators in grades 7-12 is central to the 
implementatpdi of Problem Solving and Transition Skills in tKat they act as 

* 

liaisons between the work world and subject matter teachers to strengthen and 
increase the applicability of problem solving- and the reality of transitions / 
that will 'be confronted during work life. In grades 11 on, vocational educators 
have the additional responsibility of passing on the skills of -getting, and holdi ng 
a job and; of assisting students in choosing high tech or other specific skill 
training.! Each ol' these skills would use the Problem Solving and Transition 
Skills, eiiiphasizing hands on applications and simulations. 

Figure 2 shows a simplified breakdown of repohsibil ity, for instruction. 
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Straceq.y for Vocational Education j 

The most important strategy and format for teaching problem solving^ and 
transition skills within vocational education is through simulations . Good 
simulations require utilization of the skills needed to successfully solve 
problems or manage transitions, and provide an opportunity for students to gain 
experience and confidence in their ability to deal, with issues they may actually 
confront in their lives a|nd work spaces. , , , 

Vocational educators,' could develop simulations which reflect actual work 

I 

r^l»teu lems and transitions such as: problems from quality work groups, 
worker-supervisor conflicts; transitions caused by lost jobs, being unemployed, 
beii^g transferred or retrained, by losing friends, being divorced, or being 
promoted. Other simulations could cover automotive work, air-conditioning, 
metal work, agriculture, etc. These simulations cpuld involve many subject 
matter areas (reading, comprehension, understandi,ng graphs, utilizing technical 
information) and could substantively involve Gen6ralizable Skills. Simulations 
could provide a rich domain for students to continue to develop and utilize 
their skills for analyzing and synthesizing information, and then to generalize 
to conclusions and evaluations. Vocational educators could make school come 
"alive" for students by simulating problems and transitions that are occurring 
in their lives, and students could use problem solving and transition skills to 
manage the simulation. This would enable students to gain confidence in their 
abiljities to manage critical problems and transitions in their personal and -work 
lives. 

The World Future Society published a directory of information resources which 
includes descriptions and references for 45 simulation games (Cornish, 1979, op. 
627-638). Some other resources are: 

Simulation Games for the Social Studies Classroom by William A. Nesbitt 

(1971), Foreign Policy Association, Glenview, IL. 

rn^^- Const ruction and Use of Written Simulati ons by Christine McGuire, Lawrence 
hiyc — - 
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Solomon, and Philip Bashook (1976), The Psychological Corporation. 
<;imniAHon fiames in Le arning by Sarane Boocock and ElO. Schild 
• (1968),^ Sage Publications, Beverly Hi;ilS, CA. 

t ^ i * 

Examples of simulations using Transition Skills and Problems Solving Skills 
are given below. 

Simulation for Transition Skills 

An example of simulations already in existence is the simulation Life- 
Career ^published by Western Publishing Co.). Studeffts make decisions and 
solve problems 'or a fictitious person as the person deals with work, marriage, 
and education. Players plan time and activities, relative to school, studying, 
job, leisure time, and family.' The game generates a universe of simulated 
experiences that students can compare with the real world; that is, they 
can compare ^.he experiences in the game to what they believe true about their 
own world. Sarane Boocock (1968) found" that Life Career simulation increased 
students' factual knowledge abouf careers; established for students that there 
is a causal reUtipnship between their behavior and the outcome of events; and 
increased student confidence in their decision making and problem solving ■ 

abilities. ^-^^ 
<;,^,1atibn for Prhhlpm Solving Skills (Taken from a GM Tr^Vning Manual) 

Your company has just obtained a one year contract for delivering six 
truckloads of hazardous materials a month. All six trucks are enroute, and 
this is the first time any one of you has driven this busy road. All trucks, 
are identical though they are loaded differently. You will make 11 more 
deliveries this year., 
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The second truck is immediately behind the first truck, which is pulling 
a forklift. .Four other' trucks are about 15 minutes behind on the same road. 
The first truck went under a cement underpass with no proulem, but the second 
truck got stuck. Comparing the shipping documents you realize.^the first 
truck is carrying 400 containers weighing 50 pounds each. The cargo is on 
pallets. There is an open truck service station ahead. It has a full 
equipped wrecker for servicing trucks on the highway. -* 

All the trucks must arrive at the destination 20 miles ahead within 
one hour or your company will have to pay a nenalty. There is an alternate route 
behind you but it is 10 miles^ longer with equally heavy traffic. You are men- 
be rs of the crew driving the stuck truck. What will you do? 

Tra nsition Model : ' - ' "' i 

For vocational educators to .teach problem solving and tbe handling of 
transitions through simulations] models for them need to be taught to teachers. 
A transition model is needed which (a) clarifies transitions," (b) accounts for 
the developmental issues stu'^ents experience, and (c) which can be integrated 
into existing educational programs. Such a model is precepted^ below. 
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The model is versatile. "It is applicable to almost any kind of transition. 
The model may be used by students contemplating career or college choices, Ex- 
periencing the loss of a friendship, or dealing with the loss of a parent through 
death or divorce. Existing programs may be integrated into the model. Some 
present programs are; > 

1. Danish and D'Augelli (1980) have developed a comprehensive approach 

to teaching coping skills for preventing crisis and stress. The program 
teaches life- development skills necessary for dealing vdth anticipated 
transitions. It also deals with ways of managing crises or unplanned 

Q 

^ events and stresses comnuni cation and helping skills. 

2. Brammer and Abrego (1981) use problem-solving strategies as skills for 
coping with and responding to transitions/ • 

3. Meichenbaum (1977) oresents, guidel ines for training people to cope with 

r ' 

Stress. The training model emphasizes cognitive skills and recognizes 
individual and cultural differences. 

4. Fuchs' and Rehm's (1977) program trains people to manage feelings and 
emotions In dealing with transitions. 

Two references (Schlossberg, 1984; Abrego & Brammer, 1979? are useful for 
.high school teachers. Both give excellent guidelines for helping students hanc 
transitions. Educating students to deal with life transi1?to'ns should be an impor- 
tant part of the high school curriculum. Some guidelines are: 1) students should 
become aware that life transitions are natural and inevitable and that they already 
have personal resources for dealing with them. 2) Students should first examine and 
analyze transitions they are already exoeriencing . They should beconie aware of 
their values, interpersonal .skills, competencies, and other personal resqurces which 
strengthen their ability to cope with change. 3) Students should perceive instruction 
as relevant to their present lives so that a meaningful extension caR be made to 
typical anticipated and unanticipated transitions later in life. 4) Students should 
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become aware of future anticipated transitions such as graduation, leaving home, 
etc; and future unanticipated transitions such as not being accepted for college, 
losing a job, the death of a spouse, etc. 5) Throughout the study of transitions, 
- the Model for Handling Transitions should be applied and it should be viewed as a 
•^problem solving strategy. 

Witn change and transition as the rule rather than -the exception it becomes 
evident that one of the more pressing concerns before educators today is the em- ' 
powerment of students to identify, adapt, and manage transitions which occur 
developmen tally, socially, and occupational ly in their life courses. Changing times 
will bring more self-responsibiti ty and more self-help. Maurice Gibbons (1984) 
noted that ". . .institutional care and support services are diminishing, and people 
can expect to take more responsibility for themselves throughout their lifetimes. 
Self-help is replacing institutional help_ (p. 593)." The management of change and 
transition must become a part of the' learning life of the individual. This model 
for educating for transition is a beginning."' ^ ' . 

Problem Solving Model 

In addition to a model for teaching about transitions, one is also needed for 

t 

problem solving. For students to hold Jobs, be retrained* and in general to adapt 
to a constantly acceleratinq rate of -ctiange in theirxlives, they will need strategies 
,for liow to attack and solve problems. Possession of at least one general model 
for solving problems is one essenti'al strategy. There are many, different models, but 
the one we have developed is given below. 
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Model for Problem Solving 

I. UNDERSTAND. THE PROBLEM 
■ What are the essential data? 

° Is there enough information to solve the problem? 

° Would a figure or sketch help?" Maybe introduce s^/mbols or other variables. 
> Separate the problem into manageable parts, ^f needed. Write down each part. 
° Can the problem be restated in a different way to help understand it? 
II. BR'AINSTORM FOR' POSSIBLE SOLUTION STRATEGIES 

° Generate ^a lot of ideas. ~ Don't judge them, just write them down, 
ij^ ° Has a problem like it been solved before? 
° Would working a related problem be useful? 
If there were some particular additional,, information, could the. problem 
be solved? Where could the information 'be obtained? 
III, CHOOSE A -^NTATIVE SOLUTION STRATEGY 

n 

° Remember, the strategy may not work and the process may have to'^'be started ove 
° For "people" problems, consequences associated with carrying out tentative. 
t ' strategies must be carefully weighed. " . 

0 /^isQ^ people, are working out an interpersonal problem, then 'the tentative 
strategy will likely be a compromise . No one is likely to g^t everything 

*« 

they want. 

IV, CARRY OUT THE TENTATIVE SOLUTION STRATEGY 

° Check each step as the plan is carried out. Check that each step is OK 

is each step correct or valid? 
° Are there places for errors, mistakes, or faulty reasoning? Where are ' 
they? ' - ' , ., ' . 

" Would it be useful to have someone else go over your steps? 
° For implementing solutions to "people" problems, decide "Who does What, When.' 
Maybe write it down. 
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V. LEARN • ' • . 

" Check the result if possible. Is the judgement sound? Does it have a 

reasonable 'Chance- of solving the problem? 
° What are\he implications or consequences of the solution? ' 
® Could the problem be worked another way? Perhaps look at other 

peofile's solutions and hear wtet they have to say. 
* If appropriate, evaluate the effectiveness of the solution. 
° Have enough problems like this one been worked to begin to geneVal"'ze . 

to ail an for solving similar problems? 

" Does this solved problem open „ up new relationships tWat hadn't been 

II. . • . 

thought of before? Think about itl;' 
At the beginning, we have our students follow the Five Step Model, step 
by ste^ • Later on they are encouraged ^to fraely use. their own crGativity and 
intuition to solve problems since no single model is directly applicable to- 

all problems. . . 

*'•«■■ . ' 

Commercial programs fpr teaching problem solving exist. The June 1983 
issues of the Kappan listed more than 30 programs, video-taped presentations, 
computer-assisted instruction, instructional programs for teachers, and ■ 
materials for student use. Other excellent source^ are: 

° The. Edward de Bono School of Thinking, P. 0. Box 711, Larchmont, NY ; 

10538 , ' ' • / 

° Institute for the Advancement of Philosophy for Children, Mohtcl'air 

State College, Upper Montclair, N,J 07043 / 
^ P roblem Solving and Comprehensioh by Arthur Whimbey and Jack Lochhead, 

The Franklin Institute Press, Philadelphia, 1979. 
" More Life Skills , by Joan Hearn, Advanced Development Division, 
Employment and Immigration, Ottawa, Canada KIA 0J9, 1982. 

4 



Problem Solvin g in School Mathematics , 1980 Yearbook, National Council 

- — " — 

of Teachers of Mathematics, Reston, ^Virginia. 
' Instrumental Enrichment , by Reuv'en Feurstcin, University Park Press, 

Baltimore, MD., 1980. ^ ' • 

' The New MCAT .Student Manual ( Juantitati ve Skills) from the Association 

of American Medical Colleges, Washington^ D.C., 1984. 
"■ Medical College Admission Test (Quantitative Skills) by Morris Bramson 

'and Lawrence- Solomon, Arco Publishing, Inc., NY'^y982. 
' A Complete Preparation for the New MCAT , Vol. II (Quantitative Skills) 
, by Beryl Brain, Orew Love, and Philip KeVl.eher, Health Professional ■ 

Educati-on Service, Inc., Bethesd" Maryland, 1381 . - 
Problem solving is a difficult subject to teach. But there are some 
essential guidelines: (1) students must, be given substantive problems to 
solve and actively pursue their solutions. Peopje learn by doing and their 
"doing" must have substance. There isjno merit in teachers being superb at 

t. I' 

teaching trivia. C2,) Students are to be armed with models and strategies for 
solving problems. Breaking problems into simple parts, making sketches, 
reading carefully, etc. are all necessary strategies for good problem solving. 
(3) Knowledge in specific* content areas is necessary for 'sblving problems in 
that area. One can't solve many problems in mathematics if one doesn't know 
much math. The best problem solvers have 'a very broad Base of specific and 
general knowledge. (4) Some problems are more appropriately solved in a group 
setting and others in an individual s'etting. The gi^oup setting , needs to be 
Ui id more so students can better learn the give and take of cooperation that 
is now so vital to business anfi industry. (5) Students need to become more 
self-reflective of themselves as problem solvers. "What kinds of problems do 
I have difficulty with?" "What are my strengths, weaknesses?"'' "Where do I 
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need to improv.e?" "What can I learn from, that mistake? "How do I learn 

best--hearing, Sv«e,1ng, touching, imagining?" ,;'Where do I go for help?," 

■'Students can always., become better problem solvers, and educators can always 

E 

r 

improve materials and instruction for helping it happen. 
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Executive Suoa ry 

More than a, decade ago Alfred Toffler (1970) predicted that most people 
would be ill p/epared to cape with the changes that would occur in their life 
times. Today, few people would disagree with Toffler's predictions. Rapid 
technological advances have not only transformed present worklife, they have 
drastically altered the future, especially the future of work. 

Now workers are continually confronted with change. Self help is repac- 
ing corporate or institutional help. Traditional views of labor and manage- 
ment are rapidly changing as the economy moves from an industrial to an infor- 
mational base. The composition of the work force is. changing. New equipment 
and techniques are making jobs obsolete. More workers are experiencing the 
reality of changing jobs or entering retraining ^programs. The prospect of 
multiple job changes during an occupational life span is becoming certain. 
Jomorrow's workers will be -confronted with even more changes. 

One product of this tecivnological axplosion has been the reemphasis* on 
the human dimensi«^ -of the work place. Human resources are i^ncreasingly rec- 
ognized as the least understood and most under utilized element in the work 
place. Some experts- have suggested that the future of the marketplace de- 
pends on the ability of business and industry to maximize the personal power of 
the members of the work force. An increase in personal power is dependent on 
"individuals' abilities to ^arn new ways to adapt with impending change. Voc- 
ational education has always been influenced by technological innovations that 
influence the requirements of occupations and work environments, typically a 
central feature of vocational education programs Is specialized job skill train- 
ing which assumes that vocational training programs are most effective when they 
emphasize highly specialized skills which are tied to specific needs of employers 
particular pieces of equipment, or production processes. Programs of this type 
ERlC* have enjoyed a long and strong tradition among vocational educators, and in the 



past have often Been very successful . 

Preparing students to work and live in a technological world creates new 
responsibilities for vocationaUeducators. Jin addition to satisfying their 
traditional functions, vocational educators have to consider two important and ; 
related tasks, .he first' task involves the identif ication of a body of knowledge 
and skills that will allow ^individuals the option of starting at entry level in ^ 
available occupations or of undertaking more s-eci^ic education and training. 
The second task concerns the integration of that body of knowledge and. skills 
into a curriculum which may iSlft^plemented, in the schools. This extrapolation 
paper is a response to both of these tasks. 

• The purpose of this p^iper is to present a model of a pretechnical curric- 
ulum which has as its focus the sel f -empowerment of the individual and to de- 
scribe how th%s. curriculum could be implemented in the schools. "Self empowe.rment 
refers to an individual's ability to understand .and to deal effeetively with 
career and life options and events as they occur. People's ability to undar- 
stand and deal with available options and actual events is related to their 
mastery of three categories of interrelated skill's and knowledge which represent 
the core of our proposed prel^chnical curriculum. The three categories are: 
Generalizable Skills, Transition Skills, and Problem Solving Skills. 



'Need for a Pretechm'cal Curriculum . 
Introduction: A Model' for Self-Empowerment ' .. 

Basic skills are' a reflection of Amerjfcans' work activities and values. 
For a long time, it has-been relatively easy to revise basiC'Skills as 
technology and society changed,' But now changes are occurring so rapidly 
that predicting lifelong basic skill needs has become very difficult. In fact, 
change itself has become the only predictable certainty of the future. 
Already, the ability to deal. with change is critical for many Americans, They 
are now confronting changes in their jobs, changes in their schooling, changes 
in their personal lives, and changes in the wor^d around them. Contemporary 
education must provide opportunities for- students to learn to adapt with these 
changes, and the skills to do so must be considered basic skills. This paper 
describes a model for preparing students to adapt and cope with change. 

0 

Change has always been central to American life. More than a century 
ago, de Tocqueville remarked that "the American has no time to tie himself to 
anything,' he grows accustomed only to change and he ends by regarding it as a 
natural state of man" (Pierson, J938). This social commentary about 
nineteenth century America seems remarkably apt as our nation approaches the 
21st century. ContemporaVy theorists (Schlossberg, 1984, 1981-, Moos & Tsu, . 
1979; Schneider, 1984; Levi.nson, 1978; Bridges, 1980; Gould, 1978) have noted 

0 

that American adults are encountering an increasing number of changes during 
their lifespans which call^for new patterns of behavior or for revisions in 
their perceptions of self and environment. 

Eiven though our predecessors always accepted and adapted to change, 
they usually had relatively stable lifestyles. Contemporary Americans, 
however, are living in the midst of a technological revolution for which the 
rate of change is accelerating. They will have to be even more flexible, more 
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versatile, and more. adaptable in planning and actualizing thefr respective 
careers and lives (Pratzner, 1978; Naisb.itt, 1982). They will have to learn 
'how to learn throughout the rest of their lives. Ample support for* this 
assertion is available. 

From Action for Excellence (1983): „"We don't believe a high school 
graduate in 1985 will retire 35 years from now from the same job for 
which he was hired— during that perioci he will need to be trained' 
and retrained many times." 

A Nation at Risk (1983) stated that, "In\Qur view, formal schooling 
in youth is the essential formulation for\learning throughout one's 
life. But without life-long learning one's skills will become 
rapidly dated. "° • ^ 

The Paideia Proposal (1982) asserts that, "Learning never reaches a 
terminal point. As long as one remains alive and healthy, learning 
can go on and should. " ' 

Educational systems will be called upon to play a central role In 
educating students who can adaptlvely respond to the changes that the future 
holds. Parents will expect schools to provide the skills and strategies that 
^thelr ch.*^ldren will need to sury;ive and prosper with ever Increasing social 
and technological change as they enter the world of work. In the monograph 
Adaption to Work (Ashley, 1980), from the Na,tional Center for Research, in 
Vocational Education, It was noted that An inability of many workers in the 
American labor force was that of adapting to the changes, demands, and 
responsibilities of work. Business and industry will look to the schools tb 
produce workers who possess and manage skills which contribute to achievement 
of employers' goals « Education has no alternative but to respond to this 
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emerging imparative because society will surely hold public schools^ account- 
• able for accomplishing this important task. 

How should the educational community respond to these clear, urgent, 
and pressing demands? Alternative solutions have been proposed from a var- 
iety 'of sources (Adfer, 1982:; Botkin, Dimancescu & Stata, 1982; Boy~^^ 1983.;' 
DeBevoise, 1982; GojdUd, 1982; Gisi & Forbes, 1982; Naisbitt, 1982; Prat:;ner, 
1978; Ravitch, 19B3; Selz, 1980; Timpane, 1982). Based on a review of these 
and other resources, our own research, interviews and workshops, the authors 
have identified a comprehensive model for pretechnical curricula for pre- 
paring students to adapt with change. The model has two, basic assumptions. 

ASSUMPTION: The nature of wirk in the future will be characterized 
by constant change, which means that most workers will be employed 
in several different jobs within or across occupational clusters 
during their lifetimes. Accelerated change represents a signifi- 
cant factor which must be'considered by individuals as they pre- 
•pare for their, initial employment. 

ASSUMPTION: Individuals' employabili ty options in the future will 
be shaped by the acquisition and maintenance of specific clas;ies 
of skills and knowledge. Three classes of such skills and know- 
ledge have been identified: General Izable Skills, Problem Solving 
Skills, and Transition Skills. . . 

The figure below displays three classes of skills and knowledge within 
which insturctional strategies and pretechnical curricula decisions may be 

4 

developed. 
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DEFINITION: General izable Skills and kriowledge (hereafter refered-^o as 
Generalizable SkiUs) actively used in work- performance, whicH are' trans- 
ferable across jobs and occupations and which are instrumental to success 
on tho job^d in the classroom. Examples include mathematical, reason- 
ing, communication (written and oral), interpersonal, technological, and 
atti'tudinal skills. 

DEFINITION: Transition Skills and knowledge (hereafter refered .to as 

I 

Transition Skills) are used to manage life transitions, especially occupa- 
tional ly related ones. They include managing changes in the environment, 
in relationships, and in oneself; managing stress, loss, and grief; and 
making decisions. , 

■' lid 



DEFINITION: Problem Solvi ng Skills and knowledge (hereafter refered 

c / 

to as Problem Solving Skills) are' employed in the resolution of problem- 
atic situatio<ns including interpersonal problems (group and individual), 
information and task-related problems, and problems related to people's 

v' 

behavior in cooperative groups." 

Two classes of skills from the model are discussed in this report. Transitional 
Skills and Problem Solving Skills. General izable Skills have been described inde- 
tail in several current sources, one of which is Greenan's Identificat ion of General- 
izable Skills irr Secondary Vocational Programs (1983), General izable Skills, 
including the 3 R's of reading, writing, and arithmetic, are •crucial for adapting . 
with change, but they are no lo.n^er a sufficient education for the workers of 
tomorrow. We have extended essential skills to include Transition Skills and 
Problem Solving Skills. 'These skills will help provide tomorrow's worker the 
opportunity for life-long employabil ity and well-being. 

A transition has been described as an event or nonevent resulting in a . V 
change in relationships, routines, assumptions, or roles within the setting of 
self; work, family, school, health,, or finances (Schlossberg, 1984). Adolescents . 
face many transitions: becoming educated, choosing a career, finding first jobs, 
seeking individual identity. Passage from youth to young adulthood often involves 
decisions to marry, to drop out of school, to leave parents, 'and to- have children. 
Throughout their life-spans, change and transition will continue — changes in . 
values, purposes, and circumstances. As adults, some will lose pr change jobs, 
•experience retraining, become successful , encounter illness, divorce or be ddvorced, 
deveVqp and change emotional and spiritual perspectives, and adjust to retirement 
and the "challenges of old age. Each of these events will signal a "transition in 
their lives, ^ some inevitafile. and predictable, many not. Forecasts for the future 

\., 
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signal the ce^'tainty of a far greater nuwber.pf these life transitions for them . 
than their predecessors ever dreamed of encountering. The educational sy-cem 
must help prepare students to cope with these realities by utilizing education 
as an^instrument of change through which they may have the resources and "options 

with which to build and survive the future.' * p»' 

\ Problem solving is receiving more national attention now than ever before. 

■ ' ■■. ■ . . 

'Daniels and Karmos (1983) found that except for the thrqe R's, problem ^solving 

\ • . 

wds^ listed most frequently in the literature and by employers as an essential^ 
skill for dealing with the. future. Michael Timpane in his report of corporation,s 
and public education emphasized the need for teaching young people problem solVi'ng 
skills so they will be ready for further education and training (Timpane, 1982). 

.Not enough problem solving is occurring in -classrooms. In the April 1983 
Kappan , John Goodlad remarked that "teacher tal k" was by far the dominant class- 
room activity. "Teachers rarely encouraged student-to-student dialogue or "pro -r 
vided opportunities for student " to work collaboratively in small groups or to 
plan, set goals, determine alternative ways of achieving these goals, and the like. 
The emphasis was on recall not on problem solving orjnquiry" (p. 552). Goodlad 
went on to say that each of the 50 states believes in problem solving instruction 
but very few are doing much with it. ^^ 

Insufficient preparation in problem solving, wi 11 have serious implications 

if 

for ...any students. Roy Forbes, director of the assessment and e^^aluation 
division for the Educaf-'on Commission of the States, predicted that by 1990 
between 900,000 and "2 million high, school graduates will not possess the problem 
solving skills required for employment in a highly technological society , 
(Whimbey & Lochhead, 1984). For students to hold jobs, be retrained, and in, 
general to adapt to a constantly accelerating rate of change in their lives, they 
will need strategies for how to attack and solve problems. 



The model introduced above represents an extrapolation of availably- know- 
ledge and opinion concerning the 'future of work and the skills that individuals 
.will need if they are to find work in the future. The purpose of the remainder 
of this paper is to explicate teh model and to^ demonstrate its usefulness. This 
purpose will be achieved by: * ' 

sumnariiing predictions about the future of worl^ and the requisite 

needs of employees, and identifying the implications of those 

predictions. y 

providing criteria for building a pretechnical curriculum which 
will be responsive to both the needs of employers and employees, 
describing how the pretechnical curriculum may be implemented into 
the schools. . 
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Future of Work: Employer an,4 Employee Needs 

Employers and employees have always had interrelated concerns about work. 
For employers, future concerns will revolve around' the need to sustain state- 
of-the-art production and service capabilities in order to remain competitive 

9 

within ttie market. For employees, future "concerns wilj center on the need to 
find mearfingful and satisfying employment and to adapt with fchanges that occur 
within or related to the work setting. Based on our review of the literature, 
however, a variety^of different factors are. predicted to disrupt the balance 
that exists between the concerns of employers and employees. Examples include 
the impact of technolog- :al change on the structure of the labor market, the 
increase in the transitory nature of work, and the emergence of participatory 
work environments in business and industry. As it will -be demonstrated, each 
of these factors has important impl i cations for the formulation of a pretech- 
nicaT curriculum. 

Structure of the Labor Vlarket ■ . 

One estimate of the "net Impact Tf~^^^^ chani^es has' beeri~prbvided 

by the AFL-CIO committee on the Evolution of Work (.1983). This committee's re- 
port, based on reports from a variety of experts from business, industry, and 
■public and private research 'institutions predicted the formation of a two-tier 
work force* ^ ' 

As computers and robots take over more and more functions in the 
factory and the office, a two tier work force is developing. In some 
cases, jobs are being upgraded. In many other casiesi jobs are being 
downgraded... At the top will be a few executives, scientists an^ ' 
engineers, professionals, and manv^igers, performing high-level, creative, 
high-paid full time jobs In a good work environment... At the bottom 

i 
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will be low paid workers performing relatively simple, low-ski'll . dull . 
routine., high-turnover jobs in a poor work environment. These jobs 
will often be a part of ,ti#'and usually lacking job security and opportun- 
ities for career advancement, (p^.8) 

The AFL-CIO .report continued by reporting two additional aharacteri sties of . 
their. labor mapket projecti'onsi 

. Between these two major tiers will be fewer and fewer permanent 
well-paid, full-t^me, skilled, semi-skilled, and craft production and . 
maintenance jobs ;hich in the past have offered hope and* opportunity 
and upward mobility to workers.. . (p. 4-) 

Below the two- tier work force is a labor surptut underclass, the 
. workers who don't have jobs ajpd don't have, job prospects. There is some 
movement in and out of this labor su»*plus underclass, but upward move- 
ment is essentially limited to the bottom level of the two-tier work 
' force. (p:9) ' ^ 



Paul C. Craig (1984) of the Ohio Sta^e University stated that the work force 
of the future will require researchers and scientists and "a few highly skilled 
technical engineers and mechanical machine maintenance people... But^the meiss of 
people will, not have advanced technical skills" (p. 7).. 

Implicit within these predictions about the structure of the future -labor 
market are assumptions ^bout the types of occitpations that will be available to 
the majority of individuals. The predominant assumption is that there wllV be 
increasing numbers of workers who will be limited to low-skilled, routine, high 
turnover jobs. Henry Levin (1984) of Stanford Unversity predicted that in the 
future the vast majority of jobs^ill be low level service occupations such as . 
waiters, sales clerks, kitchen helpers, fast-foed workers and cashiers" (p. 4). 
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Rumbergec (1984') contends that technological innovations will have a negative- 
net impact on the structure of the future l^abAr^ market. According to him it will 
not only reduce the tota.l number of jobs, it will also reduce the skill require- 
ments of most jobs. Moreover, others predict' 'that the reduction of jobs and of. 
skill requirements will be pervasive.' It wi 1 1- affect not only specific occupations 
such as secreta>ies, bookkeepers, paralegal workers and repair- people (Levin, 1984V, 
but entire industries and occupations as well (Faddis, et.al., 1982). 

In most .instancesV the redirection of jobs, or skills requirements will 
involve the disloiiation of workers and the incorporation of machines as 
technical-equipment. The net result of .this trend is that workers will be 
limited' in both the number and variety of available occupations. Some workers 
will be able to obtain high tech positions (approximately 3 percent), but the 
remainder will be. limited to occupations that^llj require only a high School 
education (Levin, 1984). Most of these jobs will lack security or opportunities 
for career advancement. Jh either situation workers will be confronted with the 
prospect of change; change that will.-affect not only their work, but almost every 
other" aspec't of their 1 ivesT ; -- ---- -~ . - - 

These projections about the structure of the future labor market have important 
implications for the formulation of a pretechnical curriculum. If it is designed to ^ 
provide everyone with the capability to* live successfully in a technological society, 
then it must prepare people to adapt with change. Schools need to prepare students 
to adapt with change. The importance and adaptability for h'igh school graduates was 
emphasized in a recent report from the National Academy of Sciences entitled High 
School and Cl^anging Workplace: The Employers View (1984). A panel of economists, 
educators and employej*s, "graduates of American high schools need to be adaptable 
to changes in the workplace more than they need any particular job skill.... This 
adaptability is by far the most important characteristic of the young pferson enter- 



1ng the workplace." (pp^xi-xii). A grpwing number of people believe that adapt* 
ability is most likely to be achieved when students receive a solid basic education 
as opposed to one that has a narrow vocational focus (Levin, 1984; Rumberger, 1984; 
.Levin & Rumberger, 1983; Lemons-, 1984), Vocational education can make significant 
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contributions to the goal of adaptability. 

transitory Nature of Work 

Work is becoming increasingly transitory in nature. It can no longer 
.be viewed as a static concept. According to Levin (1984) there are two reasons 
for this fact. First, we are entering period of rapid technological change 
in which both entry-level and high-skill positions are being transformed, ofte^n in 
unpredictable ways. Second, no one can accurately predict which jobs will be avail' 
able to any particular person over a career, of four to five decades, nor can it be 
predicted which particular jobs or combination of jobs an individual will actually 
obtain among those that are available. 

The certainty of technological change and the unpredictability of its outcomes 

4 

coupled with the inaccuracy of job forcastir.g guarentees that most workers will 
change jobs several times during their lives. Change may be forced (e.g. jobs ^ 
may be eliminated), or th^ may be selected (e.g. a new and ;lrfferent position 
may. be accepted). In either instance, workers will be expected to maka the neces- 
sary transitions both in their work and in their day-to-day living and the trans- 
itions will often ipvolve being retrained to. do a different job. 

The importance of the potential for successful retraining as a necessary 
Characteristic of future workers has been endorsed by industry. As Peter J. 
Elliman, the Vice-President and General Manager of Lucas Industries, a 
multinational conglomerate, put it: 

Todays industrial workers must never cease learning and '••rowing. . 

Regardless of what, individuals have accomplished or Ic.^i-i?".-; jp. to a point 
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in time, in five- years their skills will be obsolete and they will have 
to be retrained . . .industrialists have to deal with their end products 
for forty-eight years; every five year^ we have to teach them a new skill. 

r 

Furthermore, many of these people newer .really learned how to study ef- 
fectively s.o that we can retrain them easily. (Elliman, 1983, p. 4) 

It appears that workers' best counter to the prospect of "dislocation 
due to technological innovation" is to eiiercise a pcimary human characteristic, 
the capacity to learn. The ability to apply previous learning to the process 
of retraining will the landmark characteristic of future workers. Thoso who . 
possess the ability to learn again and again and again will be better prepared to 
meet the retraining demands of their employers. For them technological innova- 
tions will not seem so ominous. Theodore Schultz, the Nobel Prize winiring econo- 
mist put the issue as follows: 

Mankinds future is not preordained by space, energy, or crop- ' 

land. It will be determined by the intelligent evolution of humanity... ' 

future workers will need to be generalists, flexible enough to change 

course and train for new career^s with a minimuhi of disruption, (p. ) 

Given the transitory character of work, it appears that workers may enhance 
their employment opportunities if they have learned to learn [Toffler, 1970); 
that is, if they have prepared themselves to be retrainable. Yet, as Ashley, 
Zahniser and Connell (1984) have noted, many workers, especially dislocated 
workers, lack this essential skill. 



The dislocated workers who are currently suffering from the results 
of rapid industrial declines characteristically are unionized workers with 
senority. in blue-collar jobs, who earned high wages. 1n manufacturing 
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industries. Among the fislocated, females 'and minorities often are 
the more disadvantaged and suffer grs.scer economic, hardships following 
the loss of their jobs. In general, many dislocated workers, partic- 
ularly the older workers, are lacking in their educational backgrounds. ^ 
and do not have skills that are in demand in other occupations. (Ashley, 
et.al. p.ix) ' , 

l^or workers who have not learned to learn, who have not prepared then;selves to 
be retrained, Job dislocation represents only half of their trauma. The other 
half is relocation. For many dislocated workers the process of relocation 
is neither easy norvlj^c^i^ssful . There are many factors that contribute to this 
lack of success, including their lack of adequate educational background of skills 
that are in demand in other occupations. Dislocated workers are often ill- 
prepared to deal with the social, psychological and physical problems that 
accompany the loss of their positions. Their inability to resolve these work ^ 

-related, probleins frequently results in increased incidences of dep^^^ 

alienation,*'Substance abuse, marital difficulties, heart disease, and other stress- 
related illnesses, including increased incidences of depression, grief, alienation, 
substance abuse, marital diffulties, heart disease, and other stress-related illness, 
such as increased rates of suicide (Ashley, et.al., 1984). Their lack of job flex- 
ibility is paralleled by a lack of flexibility in other areas of their lives.' Among 
their many other needs that must ue met if they are to be relocated, most dislocated , 
workers will need to be retrained if they are to reenter the work force in new 
positions' (Ashley, et.al., 1S84; Lemons, 19S4). 

The plight of the dislocated worker has several important impl cations for 
the articulation of a pretechnical curriculum. First, as Ashley, et.al. (1984) 
have noted, "future economic conditions and technological changes are likely 
lo .increase the numbers of adult workers who will face the problem of job 
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dislocation or skill obsolescence throughout their work lives." (p. xi) Second, 
the prospect of becoming a dislocated worker places special emphasis on the skills 
and knowledge that will enable individuals to learn, i.e. be retrained. Third, 
the skills and knowledge that individuals need to adapt with the' transitory character 
of work will include those that relate to the social, psychological and physical 
•problems that are associated with loss of position. Finally, as noted by Rumberger 
(1984), job displacement will occur at all levels of the economy, not just at, the 
bottom. Thus, future workers need to possess the skill and knowledge that will 
enable them to participate fully and effectively' in a transitory work force. 

Participatory Work Environments ^ ' 

The emergence of participatory work environm-ints v/liich are characterized by 
the collaborative efforts of labor and management, the importance of personal in- 
volvement in the productior process, and the full expression of one's humanity 
through, one's wov^k represents one of the "'important products of the revolution of 
-high technology innovations. ~Whfle"this' particular development may appear to be 
an anomaly of this particular technological age, it represents an altogether human, 
reaction to an environment marked by rapid 'drastic change (Hedist, 1974, as noted 
by Wirth, 1984). The central theme of this trend, which is the importance of 
people, has been acknowledged by economic and labor theorists (Wirth, 1977; Schultz,"' 

; Gyllenhammer, 1977) and by industrialists (Elliman, 1983; Freiz, 1983). The 
thrust of the tneme as stated by Gyllenhammer (1977) is as follows:- 

People don't want to be subservient to machines an'l systems, They 
react to inhuman working conditions in very human ways: by job-hopping, 
absenteeism, apathetic attitudes, antagonism. The younger the worker is, 
the stronger his or her reactions are likely to be. People entering the 
work force today have received more education than ever "before . history. 
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We have educated them to regard themselves as mature adults, capable 
of making their own choices. ' Then we offer them virtually no choice " 
in our overorganized industrial units. For eight hours a day they 
are regarded as children, ciphers, or potential problems and managed 
and controlled accordingly, (p. 4) 

One alternative to a machine or system centered industry is one that is 
person centered. A 'person-centered industry has different economic and 
industrial assumptions. From an economic perpective, it assumes "a new 
economics which starts from a committmant to make the fullest practicable 
use of whatever talents are inside people instead of starting from a consider^ 
atioh of the most profitable use or misuse of the elements inside the thin 
and fragile crust of the planet (Wirth, 1977, p. ). From an industrial 
perspective, it assumes a commitment to" obtaining the key elements that 
workers and managers need if they are to create "good work" for themselves 
(Wirth, 1981). Examples include: 

Adequate elbow room. Enough room to feel autonomous, but not so 

much room as to seem disconnected from the overall ta?k. 

Chances of learning on the job on a continuous basis. 

An optimal level of variety. 

Conditions that promote help and respect among co-workers. 

A sense of one's own work meaningfully contributing to the welfare 

of society. 

A desirable future. 

- The- collective goals of a person-centered work pTaceJia.ve been, translated 

to the American work place through Quality of Work Life (QWL) developments 
(Pratzner, 1984). According to Pratzner (1984): 
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QWL developments embody a philosophy, a set of values and models, 
and a multitude of practices and techniques for understanding, 
explaining, and" affecting how work is organized and carried out. 
QWL developments and participai'tive management are democratizing 
the work place and involving employees in more decisions that 
' effect their work, through the use of quality circles,- problem- 
solving task forces, 1 abor. management, cbmmittees, group incentive 
plans, job redesign, and a variety of other approaches and tech- 
niques. (p.3) . 

■ Quality of Work Life programs create two broad areas of job skill demands 
for employees: group problem solving and t.he organization and management of 
production (Pratzner & Russell, 1983). Group problem solving incorporates 
a number of other specific skills, including interpersonal skills, group 
process skills, decision making, communication and reasoning. Organization 
and management of production also includes a collection of specific skills. 
Examples include business economics, fnanagement, statistical quality control, 
and introduction to QWL. 

Cons'^dered collectively, these several skills represent the foundation 
of socio-technical literacy (Pratzner, 1984). According to Pratzner: 

socio-technical literacy emphasizes a balanced concern for the social, 
human aspects of work, as well as the technological aspects, and an 
^ appreciation of their interactions. It includes development of (1) 
group problem solving skills (eg. interpersonal and group process skills 
problem solving and decision making, planning, and communication), and 
" (2) skills in the organization and management of production (eg. skills; 
in business economics, business operation, and statistical quality con- 
trol). It also includes (3) an understanding of the philosophical under 
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pinnings and consequences of the shift from a mechnaistic, techno- ^ 
logical, scientific management perspective of work to a high envolve- ' . 
• ment, participative management perspective, (p. 56). 

Quality of Work Life programs are changing the characteristics of work by 
influencing the ways in which workers relate to one another-and relate to , ^n- 
agement and to the production process itself." Programs of this type require 
employees with sufficient socio- technical literacy to make such efforts effecti 
Socio-technical literacy transcends the performance of a single specific job, 
or the operation of a particular piece of equipment, or a certain part of the 
production process. Its focus is more broad and includes the human and 
ness aspects of production, as well as the technological aspects. The r ice 
of socio-technical literacy is contained in the following description of 
ideal worker: . ' « * • , 

I am looking for individuals who can read and write.. »My ideal worker ' 

woiild also hav^.,potnmon se nse, understa nd n»y Industry, be will 1ng__ 

to accept that he or she will not reach the top in a year, and 
realize that he or she will have to work hard for the rest of 
his or her life... who will accept me as an ally and not as an 
enemy. I want this .person "to have been taught some of the basic 
social graces. (EUiman, 1983, p. 10) / . ■ 
' The emergence of pWL programs also has important implications for the 
' formulation of a pretechnical curricula. Assuming that QWL programs, will 
ramain an important dimension of high involvement industries, the demand 
for socio-techni cal ' 1 iterate workers, wi 1 1 i ncrease. 
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Summary 

Three factors which''are predicted to influence the future of work 
were discussed. They were the impact. of technological change on the 
structure of the labor market, the increase in the transitory nature of work, 
and the emergence of participatory, work environments. Each of these factors 
has important implications for the development of a pretechnical curriculum. 
A suirmary.of the specifi-. conclusions of this section and the implications 
of those conclusions for the formulation of a pretechnical curricula are 
listed bellow. 



Conclusions 
Technological innovations will create 
new. jobs in high-tech occupations; 
there will also be an increase in the 
number of low-skilled jobs., 

-Mos t, wqr k^ 1 ^ „ ^ A^'^f^^L.^ 
occupations, several times during^heir 

. lifetimes, which will require them to 

be periodically retrained. 

For most workers, occupational changes 

will involve differing types of psych- 

ological problems which may limit their 

future employment opportunities. 

. QWL programs are cing new skill de- 
mands on workers, including group prob- 
lem solving and the organization and 



Implications • • 
A pretechnical curricul^jm must be 
able to address the needs of ,both 
types of workers. 

A pretechnical curriculum^needs to 
emphasize the skills and knowledge 
that will a,l low workers to benefit 
from retraining programs. ' . 
A pretechnical curriculum must min- 
imally prepare future' workers to 
understand and cope with the psychr 
ological problems associated wip 

' 'i 

occupational changes. 

6 

■A pretechnical curriculum must pre- 
pare students to participate success 

9. 

fully in the work places thus it ■ 
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management of production. They are also must be responsive to the new skill 
helping to change the basic character of demands that are experienced by 
ttie work -place. workers. 
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Criteria for Curricular Decisions 

Utility and Personal Options 

High Tech innovations .are expected to cause substantial changes in the 
structure of the labor market as well as in the characteristics of work settings*. 
These changes have led us to. challenge traditional appr6aches to vocational 
curricula such as specialized job-skill training programs and to set forth 
new criteria for judging secondary vocational educational curricula. The 
four criteria are: uti Ity, persohaT optTdns, transferabil ity, and psychosocial. 

r> value. ' . 

Il is an important task for^ vocational educators to identify a body of 
knowledge and skills that individuals must possess to live adaptively and effec- 
tively in a technological world. How does the content of 'a pr»etechnical curric- 
ula do this? It is our position chat a pretechnical curricula wi^l contribute 
to. adaptability of individuals to the degreffe that they recognize the utility 
of the. curricula for their personal situations. The criteria of utility, .ttien, 
represents one basis for identifying the core skills and knowledge that will Joe , 
needed by individuals if they are to live and work fully and effectively in a 

technologi':al world. 

Utility, however, will mean different things to different people. For some* 
utility may repr^S^nt the assurance of employment in an entry level position in 
a particular business\or industry. For others, utility may mean receiving skills 
and knowledge which are prerequisites for post-secondary training in a specific 
technological field. Still pthers may view utility as the skills and knowledge 
that will give the assurance of career flexibility throughout their lifetime. A 
pretechnical curriculum must be responsive to each personal definition of utility. ' 

Personal option is a second criteria for identifying the contents of a pretech- 
nical curriculum. It is seen as the con4^it1on of having an array of aptions from 
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which., to choose. Personal options in one's work should give a wide domain ,\ 
of alternatives to choose from so that people can try to reflect their own 
interests, values-, and strivings in the work they do._ For one's job to re- ' 
fleet one's self would be an immense benefit for peo'ple. ' ^ 

Taken together, the criteria of utility and personal option represent 
a practical basis for indetifying the content of a pretechnical curricula. | • 
The essence of this process has been expressed by Levin (1984) 

^ We cannot predict-, accurately which jobs' will be available to any 
particular person over a career of four to five decades, nor can we 
'predict which^articular job or combination of jobs an individual will 
.actually obtain among those that are available. Given these circum- 
stances, education must be provided that will allow individuals the , 
option to starting at entry level in the available occupations, and 
of undertaking education and training as needed in order to , move- into, 
higher level occupations, (p. 21 emphasis added) 

Transferability . 

Tranferability of educational outcomes^ to the work place has drawn .the atten- 
tion to researchers who have attempted to identify those'skills that are transfer- . 
able from school to work (Greenan, 1983) and across work settings (Pratzner, 1978). 
After investigating the relationship between occupational adaptability and tran- 
ferabla skills Pratzner (1978) concluded the following: 

Schools cannot prepare students for all unknown future contingencies. 
But it does seem reasonable to expect them to help students develop 
their individual attributes, potentials, or capacities to levels, of 
proficiency useful in a wide range of situations. By such development 
they,may be adaptable and better able to perform successfully in chang- 
ing Environments. 



J.33 



Having transferable skills will not guarantee successful adapt- 
ability, but should facilitate it. To the extent that individuals 
perceive similarities among^ jobs and are ablq to transfer their skills 
and knowledge effectively, the time and costs associated with supple- 
mental training or retraining should be reduced and reflect a savings 
to employers and individuals alike, (p. ). , ^ 

'A good deal of research has focused on the identification. of the skills and 
knowledge that are useable across a wide r^nge of situations. One of the more 
recent and carefully defined investigations was completed by'Greenan (1983). . 

Greenan's re search -focused on the general izab. y of certain basic skills 
across different vocations. For.Greenan, a skill is general.izable if it is 
basic to a particular occupation or training program, if it is necessary tor 
success in a particular occupation or completion of a particular program, and 

♦ 

if it is applicable across occupational settings and clusters. Greenan de- 
veloped an instrument to measure the general izability of specific skills in 
each of the following catagories: Mathematics, Communication, Interpersonal 
Relations, and Reasoning." The instrument Jas administered to teachers in five 
vocational training areas (agricultural occupations; business, marketing, and 
management occupations; health occupations; home economic occupations; and 
industrial occupations). Based on the results of his study,- Greenan (1983) 
concluded that'' 

"TIriere is a core of mathematics, communication, interpersonal relations 
and reasoning skills which are basic to, necessary for success in, and 
transferable across several' secondary vocational training program areas 
and progreims; most of these core skills are very important and highly"- 
general izabl e. . ." (p. 57) 
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The importance of transferability has also been recognized by industrialists. 
Elliman (1983) stated that: 

' I would much prefer that the schools concentrate on teaching students . 
"the basic transferable vocational skills that they will need when I 
teach them the applied technology'!, utilize. Tfe basics are the 
skills that. business and industry can most capitalize on in years 
to come. (p. 4) ' 

The criterion of transferability is a necessary but not sufficient criterion 
by which to assess curriculum .content. Utility can become too narrow a criteria 
by which to evaluate curricula content. A curricula that has utility may have\ 
students learning to use specific tools, repair highly specialized equipment, 
or gather specVic types of data. On the other hand, transferability in a 
curriculum implies that a student may learn to use tools which are applicable 
across many jobs or job . clusters, repair equipment which is used in many areas, 
and gather data in many ways using microprocessors, computers, and electronic 
-data processing..^ Trajtisffiratill i ty. helps,.students,work, and learhj. be; m easi ly 
retrained, and' gain confidence that change is not an overwhelming threat but 
merely a part of one's life. '« 

I 

i , * 

Psychosocial Value : , • '* 

It is increasingly clear that job preparation for the -future will have to 
influence infonnation and skills, that are related to the psychosocial issues 
of work and work ^ OSS (Baker, 1982). SeveJfl factors contribute to the emer- , 
gence of this need:* the development of QWL programs (Pratzner & Russell 1983), 
the incidence of wo.rker dislocation and itS' subsequent psychological stresses- 
(Ashley, /€t.al . , 1984), the prospect of multiple changes in job or occupation 
•in a lifetime (Levin, 1984), and the need' for individuals to participate fuliv 
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in a rapidly changing society .(Rumberger, 19,83). Future workers will need to 
' be prepared to cope with these and. other work related factors that involve 
psychosocial issues. 

It may be presumptuous to assume that every worker vyill have a\difficult. 
. time dealing with psychosocial issues that will confront them. Nevertheless, 
the criteria of utility, personal t)ption, and transferability point to the 
necessity of systematically including psychosocial content within a pretechnical 
» curriculum. At a.mini-mum the psychosocial content must'focus on the development 
of character (Silberman, 1983), on individual problem solving, group decision ^ 
making (Pratzner, ,1984), and on managing transitions (Brammer & Abrego, 1981). 
According to Silberman (1983) "the acquisition ,of appropriate personal 
' skills aind attitudes is jus~t a? important outcome of vocational education as is 
the acquisition of technical and basic literacy skills." (p. ),. Frequently 
mentioned personal attributes are autonomy, courage, and cooperativeness. For 
Silberman (1983), autonomy refers to the ability to act as a mature, rationai,^ 
inner-directed, independent person and to be' responsible, for one's own actions.^ 
Autonomous people think before they act, and require minimaV supervision. They 
can forego short-^erm. gratification 'in favor of lo<ng-term lasting benefits. They 
are a.lso capable of self-directed learning. He defineis courage as the .ability 
to overcome fears and to confront problems directly-^doing what is necessary even 

N 

- ^ if the actions are unpopular. People with courage have the ability to tope with 

- problem situations or emergencies. Such people do their duty when long-term ^ 
interests are<at stake even when the short-term ^consequences may be aversive. 
They are self-confident and not afraid to seek help from others when they need 
. it. Finally, Silberman (1983) uses cooperativeness to describe workers who are 
warm,, friandly, and supportive." People who are prompt, dependable, loyal to the 
grouf^ and confonq to group norms In their dress, manners, and personal habits 
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are traits which enhance group membership, they possess good interpersonal 
skills, good work habits, and positive attitudes. They accept supervision, and 
their behavior is consistent with the orderly xonduct of business. They. have 
■good interpersonal relations and share a itrong sense of community. 

Acquisition of the charalcteri sties described within these three attributes 
represent a potential for personal development within a pretechnical curriculum. 
Having the personal qualities of being self-directed and responsible, self-con- 
fident and responsive, interrelated and participative with others appea/s to 
have great utility for present as well ais 'future workers. It is this utility ; 
that magnifies the /importance of including psychosocial skills' and knowledge 
in a .pretechnical curricuj^im^ ' 

• The pers'. qualities that are' important for workers to possess which were 
identified by Silberman (1983) are not dissimilar from tt.. requisit^^QWL skills 
identified by Pratzner & Russell (1983). As noted earlier in this paper, QWL 
programs rtpresent an alternative for organizing and performing worK- They 
require that workers possess new and differ^^t sets of skills and knowledge,^ in< 
■ eluding individual problem solving skills ^and group problem solving skills, and 
the skills to organize and manage product:ion. These represent the foundation 
of socio-technical literacy which emphasizes a balanced concern for the social 
and human aspect? of work as well as ^he technological aspects, and an apprecia 
tion of their interactions (Pratzneri 1984). 
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Applying the Criteria to Progra ms / 

The Center for Occupational Research and Development (CORD) (1983). has de- 
veloped a curricula that contains utiltiy and transferability through basic 
skills and incorporates personal] options through advanced courses. After dem- 
.onstrating a suitable proficiency in the requisite skills, individuals complet- 

i 
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ing the CORD curriculum begin a technical curriculum which en'^' npasses twelve 
core areu| (eg. electricity, mechanics, materials, thermics, etc.). After com- 
pleting this cechnical core, 'students study a self-selected high tech area. 

According to current estimates, the CORD curriculum, is suitable for one 
out of every 10 students (AFL-CIO, 198,2). CORD lacks transferability across 
a sufficiently wide range of different job clusters and it lacks psychosocial 
value because the material does not adequately emphasize the development of 
the human potential and self-empowerment of workers. 

Other programs, in addition to CORD, have also been reviewed. Table 1 
below summarizes our evaluations of them relative to the four criiteria of 
utility, personal options, tranferability, and psychosocial value.. 

TABLE 1 



Four Criteria Applied to Curricular Programs 



Utility 


Personal Options 


Transferability Psychosocial Value 


CORD X 


X 




State of Arizona X 




X 


Canada Life Skills X 


X 


X 


San Dieqo Program X 




X 




Note 


1 

to Bill: We shall extend this > 
list in the final version. 
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Summary 

/ The curricular content of vocational education has 'always had an important 

role in the p'reparation of secondary students for work. Traditionally the 
curriculum, has been related to specialized job skills training. Recent tech- 
nological innovations, and their resultant impact on the world of work, create 
the need to||pevaluate the traditional curriculum against the four criteria of: 
utility, personal options, transferajility, and psychosocial value. Such cri- 
teria have important implications for the formulation of a pretechnical curric- 
ulum. These criteria coupled with our experience with current writings, views 
of education, business people, teachers, students, and unemployment victims have 
* led us to three categories of essential skills for helping people to cope with 
their work-lives: General izable Skills, Transition Skills, and Problem,Sol ving 
Skills-. There is self -empowerment in these skills. It can be seen that the 
stated need for inclusion of General izable Skills in the vocational educati-on 
curricula satisfies the criteria of transferability and personal utility. The 
inclusion of the category of Problem Solving Skills satisfies the criteria of 
transferability, personal option and psychosoc!al\value. Transition Skills 
satisfy the criteria of transferability, psychosocia^l^ value and personal utility. 
It is' the interrelatedness of these three categories of skills which provide a 
comprehensive framework for self-empowerment of the individual/and curricula 
decisions. Sel f-empowerment is the key assumption for guiding schools in pre- 
paring your people for their futures. People can help themselves to lead mo'^e 
meaningful, balanced and productive lives. 

It is ultimately the individual wh,p must apply the new techniques in the 
workplace. People must not become slaves of technology and change. A machine, 
a process, a system is no more effective than the people using it. The human 
factor in education and work must stand above all others-'r" ■ 
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Transitions 

During the last decade educators have been made aware that students lives 
are marked by change and transition. Forecasts for the future signal the cer- 
tainty of greater numbers of life transitions. Occupational ly related trans- 
itions will become the rule rather than the exception for most workers. They 
will interact with and ue further intensified by the transitions which, have 
resulted from changes in societal norms (Naisbitt, 1983). Educators cannot 
be expected to prepare students for all possible unknown future contin- 
gencies. Nevertheless, as noted by the National Academy of Sciences (1984), 
society, business, and industry will expect educators to, help students 
develop. skills which will prepare them to cope, adapt and change with 
their environment. The person -machine-change relationship is critical to 
the successful mnagement of the future for students, educators, business 
and industry. It is for this purpose that the class of Transition Skills 
has been identified and a framework for educating for attainment of those 
skills introduced. The aim of this class of skills is consistent with the 
image of vocational educators serving the needs of employers, the labor 
market and the individual. It maximizes the preparation of the individual 
for a life time of transitions. 

A transition reisults in changes in relationships, r.edutines, assumptions, 
or roles within the setting of self, work, family, school, health, or finances 
(Schlossberg, 1984). 

The U.S. economy is undergoing a major restructuring, and the implications 
1:or t;he individual worker are serious. , As a result of foreign competition, • 
changing world markets, and consumer preferences, American's economic position 
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in the -world .has eroded and many workers 1n some major manufacturing 
Industries Including steel, automobiles, rubber, textiles, radio and 
television receivers, and electrical equipment have lost their jobs and 
have been forced to suddenly change their occupations and life styles 
(Pratzner & Ashley, 1984, p. 5).. Simultaneously, the advent of high 
technology insures, continued and accelerated change in the nature of 
available jobs. 

The increased use of industrial robots, office automation, 
microelectronic devices, and computerized, information and 
telecommunications systems, will not only affect w!:ere and how 
we live, and what we purchase, but also how we work. The impact 
of changing technology, expecially the continued expansion of 
^ computer applications in the work place, will affect the skill 

f 

requirements and work styles of millions of workers over the 
next tern to twenty years. New technology will in some cases 
reduce the skill requirements of some occupations, especially 
those involved with more routine and repetitive functions such 
as parts assembly, equipment operations, signal monitoring, and 
information handling functions. Other occupations involving 
the functions of planning, evaluating, analyzing, interpreting, 
troubleshooting, and maintaining complex systems will likely 
experience an increase in skill requirements (Pratzner & Ashley, 
1984, pp. 5-6). 

Change is increasing in our social institutions and will continue to 
increase; Traditional roles of men an'^ women are being more rapidly 
transformed, more women are entering the workforce, family units tend to 
have less stability, and traditional values and practices are continually 
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challenged and rejected by some segments of the population and renewed by - 
others. Occupational ly-related transitions will interact cind be intensified 
by transitions, resulting from such changes in societal norms and trends which 
began in the 60's and now are becoming commonplace in our society. Imagine, 
for example, the coping skills needed by a person who must relocate in order 
to maintain present income at the same time that such a move would be 
detrimental to the spouse's occupational progress. Life transitions are no 
longer as predi'-^-ble as they once were, and they tend to be more complex. 
Accordingly, skills for managing transitions will become increasingly 
important for bur young people as they enter a work wbrld.and a social 
world in which acceleration of c^iange is the only predictable variable in 
their future lives. To survive, 'individuals will have to learn new ways to 
adapt and new ways to cope with the'^r environment. 

The educational system must help prepare students to cope with these - 
realities by. utilizing education "as an instrument of change through which .. 
they may have t,he resources and options with which to build and survive 
the future. The challenge for educators seems overwhelming as powerful 
.alternatives to public schooling threaten to change the social context of .. 
education. The idea of sociotechnicaT literacy (Pratzner, 1984) no longer 
rests on the teach, ng of a fixed body of- information in a fixed routine 
but instead on the incorporation of ways of transforming students' 
abilities to function in a changing world, to learn how to learn for a 
lifetime, to cope, manage, and adapt to, the challenge of an uncertain future. 
It is the.resr ^sibility of educators to identify and pass on those skills. 

The class of Transition Skills refers to chose, ski lis which are 
used to manage life transitions, especially occupational ly related ones. 
Sub-jmed within this class of skills are those which include managing changes 
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1n environment, relationships and the self; managing stress, loss, and grief; 
and making decisions. The framework below is an attempt to introduce a 
comprehensive approach to handling transitions which may be incorporated in 
the public school curriculum and a) utilizes, at) understanding of adolescent 
development, b) organizes the knowledge and process necessary for 
maximizing an individual's ability to. adapt and manage transitions across 
settings (personal, interpersonal, workplace, institutional, or community) 
and c) focuses on the self empowerment of the individual to understand and ^ 

deal with 'events as they occur* - 

Managing transitions deper.Js upon people's ability to successfully 
acquire and mobil ize the skills that will enable them to adapt with change. ^ 
These skills are identified in each step of ^ the framework. Each 
step of. the frair-.'rk focuses on acquisition of a senes of 'skills which 
maximizes management of transitions and prepares the individual to manage 
.future ones. The four steps identified in this framework are: 

,Step 1. Identify the Transition 

Step 2. Identify Coping -Resources ^ , ' • 

Step 3.' Identify and Choose Ways of Managing the Transition 
Step 4. Trial, Integration, and Self-Transformation 
The frapiework, as it exists may be utilized by educators either through a 
questioning format (see Expanded Model ) or through development of curricula 
based upon the understanding of the four steps of the framwork (Table 1). 
The 'introduction of the framework will be accomplished through the (a) presen- 
tation of the Expanded Model, (b) presentation of the framework for Incorporat- 
ing Transition Skills into the Curriculai and (c) presentation of a simulation 
which represents a viable Instructional method for teaching transition skills 
as well as a format for clarifying the four steps of the framework. The expanded 
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framework consists of a series of questions which attempt to accomplish the 
outcome variable of each step. The Framework for Incorporating Transition 
Skills into Curricula (Table 1) identifies the components of the framework 
with requisite skills and outcome variables. The simulation represents a 
synthesis of the skills and outcome variables as they are utilized relative 
to a real -life setting. < 
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Framework for Incorporating 
Transition Skills into thp Curricula 



Components of 
Framework 



I. 



II. 
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Identify' the 
Transition 



Identify Coping 
Resources 
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Skills Necessary to Attain Mastery of 
Individual Component of the Framework 
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The individual will: 



- Id entify Type of Transition 

A. Anticipated/Developmental 

B. Unanticipated 

C. Chronic Hassle 

(Schlossberg, 1984) 

V Identify Setting 

A. Self 
' B. Family - ' 

C. Work 

D. Health 

- Identify Relationship of Person to the Transition 

A. Self 

B. OtHer 

C. Interpersonal 

D. Community \ • 



- Identify Support Systems 

A. Internal ' 

B. External 

- Identify Possible and Actual Coping Responses 

A. Immediate/ Short Term 
Future/Long Term 

- Assess Impact of Personal Variables 

J- 

A. Socioeconomic status 

B. Psychological R^ources (Development - Ego 

Strength) 

" C. Committments, Values' 



Outcome 
Variable 



Assessment of Stress , . 

Assessment of Impact of Event on Assumpt 



Mobilization of Resources Necessary to 
Assist In Management of Transition • 

Identification of Needs which rtust be me 
to Cope and Adapt 

Enhancement of Personal Awarenesses 
Necessary to Respond to transition 

Regaining Control Over Stress and Meanin 
of Transition 



BEST Gi? I Mil 
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Components of 
Framework 



I. Identify and 
Choose Ways of 
•Managing the, 
Transition 



I 

ro 

CO, 

I 



IV. Trial, 

Integration, 
Self Renewal 
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Skills Necessary to Attain Mastery of 
Individual Component Framework 



- Examine and Identify Alternatives for Coping 

A. Support Groups 

B. Counse>ing 

C. Restructuring Support System 

D. Learn New Coping Skills (Exercise, Relaxation, 

Time Management) 

-Utilize Problem Solving Model 

A. Identify Problem 

B. Brainstorm Possible Solutions 

C. Choose Tentative Solution 

D. Carry out Tentative Solution 

E. Learn 

-'Utilize "Neutral £one" 

A. Identify What You Really Want 

B. Find Time To Be Alone 

- Act Upon Identified Coping Strategy 

- Identify Learnings From the Transtion 

A. About Self 

B. Others ' 

C. Assumptions 

- Evaluate Action 

- Reevaluate Plan If Necessary 



17 



Outcome 
Variable 



- Increase Ability to Make Effective Declsid 
Regarding the Transition 

- Increase Awareness of the Options For 
Transition Management 

- Increase Ability to Reapproach Work, Love, 
Play with Renewed Energy 



- Learn From Current Transitions Ways of 

Transfeirring Skills to Future Tranr ' ions 

\ 

- 01 scoverX Strengths About the Self 

- Return toXEquilibrium of Jfretransition 
Environment 
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Mode l fov* Handling Transitions 
-1 1' ' — . : 

■I iDENTIFY THE-™^ - 



0 



° What has ended? (something personal, interpersonal, family, school, 

friends) • ' ' 

How much stress are you under? What is causing it? 
° What feafsS ^ you have? Be specific. — ^ 
Describe the trans iti'On as best as you, can. 

What kinds of things are changing in your life? (people, job, school, 
values) ' , 

• What is the impact on you? How do you feel about the transition? 
II. IDENTIFY COPING RESOURCES - 
°. Who can help you? ' . 
Who could provide a personal support network? (emotional, physical, 
group, individual) . " 

° How can you help yourself? 

" What are. some of your otjtions? List them. \ 

.• " • ■ • • ■ ■» 

° Will preplanning help you cope wi^h the hardest part of the -transition?! 

.. , • ■ • , , 

''•Remember the 3 main steps for solvjng a problem. . i 

1) Understand the problem (transition). \ 

2) Brainstorm for solutions. 



0 



0 



3) Choose a. tentative solution. ^ - ^ 

4) Implement the solution. 

5) What did you learn? 

What obstacles do you have to overcome in order to change? 

(financial, psychological, interpersonal) 

How might you benefit or not benefit from the transition? 
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III. IDENTIFY AND CHOOSE WAYS OF MANAGING THE TRANSlhoN 

a) What are' various alternative actions for coping? 
" Maybe a problem has to be solved.' If so, use the 5-step model. 
" Individual or group counseling isi^a^^ways a possibility. 

Do you \need to learn new° coping skills?^ (relaxation skills, 

k I. 

. '"xercise. program, time, management., health care, etc. ) 

b) Examine the positive and negative consequences .of all planned • 

\ ' ' ■. . • ' 

actions. ' ■ ♦ 

c) Are you takin^^ full advantage of the "neutral Zone"? 

. " Find a rteguiar tiit^ to be aljone and to reflect on. the transition. 

Identify what you really warjt. ^ 
" Reexamine your values and your goals, 
•d) What do you know about yourself that you can use i# managing the ■ 
transition? ■ ■ ° " . 

IV. TRIAL, INTEGRATION AND SELF-TRANSFORMATION . ^ ' ' * . 

As you try things ou^t, who can you discuss them with? . . ' 
In what ways is this a positive experience? A negative, one? ^ 
How are you different? 

Mhat did you learn from this experience? What did you learn about 
/ yourself? . < . 

Is your grief or disappointment part of a healing process? 

o 

" What are some options open" to you if you think you are not 
managing the transition well? ' 
« " Can you accept the transition and go on with your life? 



. o 
o 
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Simulation : » \ .. 

The following represents la simulation used with counselors of dis|3laced 
workers. This simulation is bpised upon the topic of loss of a job, but is 

i 
1 

easily adeptable to reassignment or retrainjng. Each step of the transition - 
frairework will be identified and clarified during discussion of the simulation 
Space constraints prohibit an in-depth, discussion of the theoretical founda- 
tion and some of the transition, framework. 

Step 1: Identify the transition 

Every transition begins with an ending (Bridges, 1980). That is an 
event occurs which signals an end of the way things were. Workers who have 
lost their jobs face the end of worklife as they have known it and face 
the uncertainty of unemployment, retraining, changes in self image, and 
changes in homel ife. 

Assessment of stress and impact of the transition op individuals' assump- 
tions about themselves is the necessary outcome of this component. This assess 
ment may be accomplished by identifying (a) the type of transition, (b) the set 
ting and (c) the relationship of the person to the transition. The type of 
transition generally associated with job loes is an unanticipated event. An 
unanticipated transition is a nonscheduled event and generally is not 
predictable. This is different than an anticipated transition which may 
occur predictably over a life span and is more developmental ly related; 
for example, graduating from a technical program, getting a first job, or 
getting married. 

To identify the transition setting the individual examines the primary 
arena in which' the event is based. Loss of a job takes place initially in 
the setting of work,- but the stressors of job loss soon impact upon all other 
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identified settings (self, family, health, economics). The relationship 
of a person to the transition is central to assessment of the impact of the . 
transition on an individuaV's assumptions. For example, loss of one's job 
is more s1;ressful than having a friend lose a job. 
Step 2; Identify copino resources . 

The process of coping with transitions provides the individual with 
the ability tp. manage future transitions. Step two is specifically designed 

to enhance the personal awarenesses necessary to maximize one's ability to , 
adapt and respond *>to transition and allows the individual to regain control 
and meaning, of the transition. To accomplish this the worker who has lost 
a job may first identify the support system - internal and external . 

I 

Initially an individual may rely solely on a spouse or immediate family 
members to provide emotional support; however, optimumly this support system^ 
may need to expancl the- support- system to include other options such as; 
friends, relatives, clergy or support groups which deal with the effects 
ofWruCtural unemployment. 

Second, identify possible and actual coping responses. Initially, an 

\ 

indi^)^idual who has lost a job may experience a range of responses which are 
an attempt to modify, control or manage the stress (^earlin and Schooler 
(1978)r Such responses as anger, hostility, denial and anxiety are common. 
As tim^, passes responses of depression, sadness, isolation, withdrawal and 
apathy become more prevalent. These coping responses represent btiit. a few 
options available to the individual and translate into behaviors which an 
individual does in their own behalf when confronted with change. Thircl». 
the worker may also assess the impact of personal variable on the transition 
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Psychological resources, personal and financial commitments, and values 
an' individual has will also impact on the .individual's ability to regain 
control over the stress of the transition, 

(1 step 3;. Identify and Choose Ways of Managing the Transition.. 

' At this stas- the displaced worker proactively goes about examining 
and identifying alternatives for coping with the job loss. The worker may 
utilize a support group or choose to learn new coping skills and then utilize 
the problem solving model to deal with specifics of a job search, money 
management or Tamily relationships. This component is essential to increase 
the individual's awareness of options for transition management, to increase 
the ability to make effective decisions regarding the transition, and to 

• increase the motivation to reapproach work, love, and play with renewed energy. 
The utilization of the "Neutral Zone" in this stage is a time-out 
froir. the proactive approach to transition management. The purpose of the , 
"Neutral Zone" is to reflect or what the individual might really want. It 
is a time to reexamine how ones values and goals integrate with the decisions 
about to be made. For example^ the individual who has lost a job may discover 
that several options are avail ^1^1 e-going back to school to enhance skills, 
moving to a different location foX^ similar job, or retraining with the same 
company for a different job. After g^g through Steps 2 and 3 of the- framework, 
the individual is aware of the consequences, advantages and disadvantages of 
each choice. Entering the "neutral Zone" givfe^^the individual time to think 
about the choices to be made, ■ \ 

Step 4: Trial, Integration and Self-Transformation. 

This step begins with the implementation of the decision. If the individual ■ 
who lost a job chooses to return to school for training there are a 
number of new experiences , people, and environments that will be encountered. 
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Knowing how to utilize the support system that was identified in Step 2 
may be paramount. Awareness and evaluation of the experience of the decision is 
a necessary componant of Step 4. The individual may realize that the first 
choice for managing the transition is not appropriate and need to return to 
Steps 2 or 3 to choose again or change options. . 

If the individual finds the first option appropriate, it becomes necessary 
to evaluate what one learned from the transition, how one is different as 
a result of the transition, what strengths one possessed that aided in 
transition management, and the degree of accaptance one has for the transition. 

Utilizing Step 4 of the transition model enables the individual to return 
to the equilibr i urn that was experienced in the pre-transition environment with 
rene' '.d awareness and skills necessary to cope, manage and adapt to future 
transition and change. 



ERIC 



134 



PROBLEM SOLVING 

The importance of problem solving in vocational education is receiving 
more national attention now than ever before. For example, Daniels and 
Karmos (1983) found that except for the three R's, proble?n solving was 
listed most frequently in the literature and by employers as an essential 
skill for dealing with the future. Pratzner (1984) has stated that "The 
first priority is for secondary level vocational educationjto offer good 
education in reading, writing, computing, listening, and pj-oblem solving" ^ 

(p. 6). ' ' 

Ann Brown from the University of Illinois conducted ari interview with 
Edward Binet (Brown, 1984) on the teaching of problem solving skills: Binet 

said: ■ \^ v 

What I object to in traditional classes is that it is the taacher who, 
produces, and the student who passively listens. Such a lesson has 
two faults: it does not impress the student other than by its verbal 
function, it gives him words"* instead of making him deal with actual 
.objects, and it appeals only to hi's memory, reducing him to a passive 
state. He doesn't judge, doesn't think, doesn't invent, and doesn't 
produce. , He needs only to retain. His aim is to repeat without mis- 
take, make his memory work, know what is in the lecture, in the text- 
book and reproduce it. y The result of such practices are deplorable: 
e.g., a lack of curiosity' for what is not in the book or lecture; a 
tendency to look for the truth only in the book, the belief that one 
is doing some original research by going through a book, too much re- 
pect for , the writer's opinion, a lack of interest in the world and 
the lessens it gives, a naive belief in the power of ..simple formulas, 
a difficulty to adapt oneself to contemporary life, and, above^all, 
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I 

J 

»> 

a static regimentation unwelcome at a period when social evolution 
is so fast. (pp. 14-15). 

Somethiny is being done about problem solving by business ^nd industry. 
In 1983, General Motors' trained approximately 50 percent of its fjmployees 
in problem solving skills. Kathy Long, Director of Research and Development 
for GM, said in a -personal interview (1983) that the training ha.5 been sue- 

« 

cessful, that productivity e«nd positive attitudes have both increased, and 

/ 

that General Motors is going to devote more time and money to ^problem solving 
training. The training'has improved worker competency, enabl/ed workers to 
diagnose and solve job-related problem^, taught them to exan]'ine their own 
behavior and consequences" of it, and has helped workers to ie more cooperative 
with each other in solving problems (Guest, 1979). The C^hter ,for Public 
Resources, in its report Basic Skills in the United Stat ei^ Work Force (1982). 
identified other corporations and also schools which are/currently involved 
in problem solving training. ' ^ / 
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A Modtl for PToblem Solving 
For students to t)old jobs, to be retrained and In general to adapt to a 
.. constantly accelerating rate of change In their lives, they will need strate- 
gies for how to attack and solve problems. Possession of at least one general 
' model for solving problems is one essential strategy. XWiare are many differ- 
ent models. The one we have developed is given beldw, It is based 'bn problem 
solving models from (general Motors (Kolb & Baker, 1980), from G. Polya's book 
Hov to Solve It (1957), and from Thcmas Gordon's book Teacher Ef fectiveness . 

Tralalag (1974); Our model haa^ fl7« sttp«t 

■ , ft 

Five Step Model for Solving Problems 

1. Understand the Problem 

0 If people are Involved, then there shoxild be explicit,, agreement 
among the people on what. the problem is. - 

o If appropriate, analyze the problem for poaslble causes . (In 
" mathematics causes are usually not Involved.) 

. ' 2. Brainstorm for -.Possible Solutlotl Strategies 

0 No evaluations or judgments should occur here. This should .b« a 
free-wheeling act of generating ideas. 

3. Choose a Tentative Solution Strategy 

0 For "peo^jle" problems, consequences of behaviors* and solutions must 
. be carefully considered. 

0 If people 'are working out an interpersonal problem, then the 
' tentative strategy will likely be a c ompromise . 

4. Carry Out the Tentative Strategy 

0 In implembntlng most strategies involving pedple, it is important to 
decide, "Who, does What, When." - .'. , , 

5 . Laam ' " 

0 Immediately and over time think about what can be learned from' the 
experience. What are the implications of what has been done? 

" . o If appropriate, evaluate the effectiveness*, of the solution. (You may 
have to start over.) 
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Ac . Che beginning, w« havt our acii^encs follow ch« Five Seep Modtl, step by 
seep. Lacer on chey are encouraged fteely use their own creativity and 
incuicion to solve problems since no .single model is directly applicable tb 
' all problems. „ , . ' 

The Five Step Model is currently being used by students for their academic 

■ ■ \ . 

,worlc.and for^their interpersonal lives* \ But is the model also practical f^r 

\ " ' 

the work place? The answer Is "yes", St^encs use it in their part-time 

jobs, and General Motors U3«a it to get pijsple to work together to solve prob- 

iems. Employees cooperate in GM's Employe^^ Participation Groups to solve on- 

. ■ • ' ■ ■ ' ' 

thfe- job-problems. In a 1983 personal intervlw, Kathy York of GM's Research 

• ■ •• ■ 

and Development Division stated that competition amony workers often turns out 

to be a liabiliiy.. "Tliey work separately- against each other. We need our 
employees to work together to' solve problems.; That will increase their job 
competence." The problems that the groups focus on are not generally psycho- 
.logical ones; they are job-related problems. Workers, supervisors, managers, - 
and esiecutives get involved in the groups. Whomever is being, affected by the 
problem or the solution is In the group. They use. a model very similar to the 
Five Step Model. s 



The Need for Traa-sfey 
For general problem solving, a model Is necessary but ic is no,c suffi- 

cient. Transfer is one of the deficiencies. Sch(i|ol3 teach problem solving, 

\ 

but most students. have difllc.ulty ..transferring the^r problem. solving capabil- 

Ities from one setting to another (Johndon, 1984; S^owiaa, 1984)* We believe 
there are tow major reasons for lack of transfer: 
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Not enough! tlivevse kinds of problems are given to students to 
encourage transfer over a wide range of settings. Only math 
problems are given, or science problems, or social studies pr b- 
lems, and so on. These problems are context bound . They are 
too similar to each other. There are many commerical programs 
for teaching problem solving, and they provide a wide variety 
of problems. The June 1983 issue of the Ka ppan listed r. £ than 
30 programs, video-taped presentations, computer-assisted in- 
struction, instructional programs for teachers, and materials 
fp^ student use. Other excellent sources' are: 

"5 Th« Edv»rd deBoao School of Thinki ng. P.O. Box 711, Larchmonc. NY ' 

10538. . : — .. " 

0 Institute of Advancwnt of Philosophy for Children . Monte lair 
State College, Upper Montclair, NJ 07043. 

^ The Produ ctive Thinking Program from the Charles E. Merrill Pub- . 
• lishing Company in Columbus, OH. 

^ Problem Solving and Comprehension by Arthur Whlmbey and Jack 
•Lochhead, The Franklin Institute Press, Philadelphia, PA, 1979. 

0 More Life Skills by Joan Hearn, Advanced Development Division, 
Employment and Immigration', Ottawa, Canada, KIA 0J9, 1982. 

Problem Solving Iti School Mathematics . 1980 Yearbook, National Coua 
cll of Teachers of Mathematics, Res ton,. VA.. 

0 Instrumental Enrichment by Reuven Feuerstein, University Park Press 
Baltimore, MD, 1980, 

° The Nev MC AT Student Manual (Quantitative Skills) from the Associa- 
tion of .American Medical Colleges, Wa;ahingr,on, DC, 1984. 

"5 Medical College Admission Tes t^ (Quantitative Skills) by Morris 
Lramaon and Lawrence Solomor ^""Atco Publishing, Inc., NY, 1982. 

® A Complete Preparation for the New MCAT . Vol. II (Quantitative 
Skills) by Beryl Brain, Drew Love, and Philip Kelleher, Health 
Professional EdM<:ation Service, Inc., Bethesda, MD, 1981. 



If Molitor (1981) is right in his predictions that by the year 
2000, 76% of the work force will be in infomiation/knowl edge/ education 

enterprises and other services ; then the -last .three -ref-erences wiTl - 

be particularly good sources of problems to prepare, students for the 
future. 
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2. Mosc scu^Hent9 art not explicitly taught strategies for solving prob- 
leas. Sont strategies are*, using a nodel, reading itiformatioa care- 
fully, breaking the problem into oenageable parts, and making a 
sketch. We have taught strategies to students, they have learned ^. . 
them, and they have improved their problem solving. 



Strategies for Solving Problems 



General Guidelines for Problem Solving , 

Guidelines from deBono . Edward deBono has formul^ated guidelines for good 

^ p 

thloking aqid problem solving. His system has b«ea adopced by corporate execu- 
tives, taught in schools, and studied by government officials from more than a 
score of councrlese Here are basic tools taken mostly from deBono^ s The 
Learning To-Thiytk Coursebook *. 

1.. Consider Alf Factors and Don^t Limit Perceptions . 

A conscious effort should be made to t\iink of everything, that might be 
relevant for solving the problemi Suppose you're thinking about buying a new 
house. /Consider all factors" to be. sure you ask all- the right questions. ^ 
While obvious issues such as size, cost and layout are bound to come to m^nd^. 
without a deliberate effort to list" every relcivant factor you might overlook 
others, ^ow good is TV reception? Is there a local leash lay? Can the pipes 
be drained quickly in case of a power failure in freezing weather? 

t 

Even after vxsing various tools of thought, you may not have found a satis- 
factor" solution to yo\ir ptoblem. The key t9 finding alternatives is to look, 
for possibilities outside your usual thinking patterns. Edison,- in searching 
for-a light-bulbrf-ilament-, tried thousands- of -unl.^i^^ including 
cork, fishing line and tar, before succeeding with a atrip carbonized 
cardboard . 



er|c 3.80 



:^ : X ^ ^. 

. ' -46- 

2. Conaequencfts and Sequela 

One of Che cralcs chac oakea ua diflerenc f oa anioala Is our ability to 
Inaglne the outcome, of our actions. , But can i^reatly Improve this ability 
by leamlug to use It In a systematic way. The deBon^ technique Is to Imagine 
the probably outcome of a decision at four distances lii the future: iomedi- ' 
ate, short term (I to 5 years), medium term (5 to 25 years) and long term 
(over 25 years), ^y weighing the consequences o.f thoughts and actions, people 
can be less impulsive and make better decisions for themselves, based upon 
careful thought and not on quick' emotion. 

■ \ 

3. Aiins« Goal St Objectives 

Ah often usused tool of better thinking is the practite of making 
'a list of reasons for doing a particular thing. Defining goals can also 
help lead to creative solutions to problems. DeBono tells of a grand- 
mother trying to knit while her yarn was being tangled by the family tod- 
dler. Exasperated, she put him in his playpen, but he howled so loudly 
that she had to take him out. Then she realized that her goal wasn't to 
pen the child, but to separate him from her yarn. /So she solved tbe^^^ 
prot)lem by leaving him out-and climbing into the playpen herself. \ 




4. Other Points of View , \ 

Often problems Involve a conflict with someone such as a friend,\ parent, 
boyfriend, or girlfriend. It is the mark of a good problem solver to \be ah^ e 
to find a solution that will agree with the other person's viewpoint. \tt is 
' ' particularly difficult to do when one is upset or angry. But if you can\take 
another person's point of view at such times, then you have one of the ma'^or 
skills of a good problem solver. \ ' 

\ 
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Guldtllnaa from Whlmb^y and Lochh«ad 

An addltl<itul sat o£ guidallnai for, problam aolvars la given by Arthur 

I * " ■ ■ ' 

jimbay and Jaick Locbhaad in Problam Solvin g and Comprahanaion. Thay descrlb* 

thV baliafa, practices, and tandancias of good problam aolvars, and aiao the 
charactariaticja of poor problem aolvars. 

\ i 



1. Voaitlva Attitude 



/ 



lod problam solvers have a strong belief that academic reasoning problems 



can be\ solved 



through careful, persistent inalyslse Poor problem solvers, v by 
contrast, fre<jueatl7 express tl^/oplnioa that "either'^you know the aliswer to a 

problem Of you dou^ t know it, and If .you don't know it you might as well give 

1 • ' 
up or gues^e"-! " , 

\ 1 u 

\ 1 • ♦ 

2. Thoroughly Understanding the Data and the Problem 



Good probl^ solvers take great care to understand the facts and the rela- 
tionships in a pVoblem fully and accurately. They are almost com^dlsive in 
checking whether \heir understanding of a problem is correct and complete. By 
contrast, poor problem solvers generally lack such an intense concern about 
understanding. The'y\f^requently miss 'a problem because they do not know exactly 
what it states. 



1 
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3. . Breaking the ProbleX^nto Parts 

Good problem solvers h'^e learned that analyzing complex problem^^^^and 
ideas often consists of brea^ng the ideas into smaller steps. They have . 
beamed to attack a problem byNtarting at a point where thef'can make some 
sense of it, and then proceeding\rom- there. In contrast, poor problem solv- 
ers have not learned Che approach 'of breaking ;a complex problem into sub- 
problems— d ealing first with one step and then another. 
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4. Avoid Guessing 

Poor Rfoblem solvers tend to jump to conclusions and guess answers without 
going through all the steps needed to. make sure that. the answers are accurate. 
Sometimes they make intJtitive judgments in th? middle of a problem without 
^checking to see whether the judgments are correct. At other times they work a 
problem part of the way, but then give up on reasoning and gu6ss on an answer. 
Good prot>lem solvers tend to work problems from beginning to end in small, care- 
ful steps. ' .* . I ■ • . . 

The. tendency for poor problem solvers to make more errors— to work too hast- 
ily and sometimes skip steps—can be traced to the three characteristics already 
discussed. First, poor problem solvers do not strongly believe that persistent 
analysis is an effective way (in- fact the only way) to deal" with problems. Thus 
their motivation to persist in working an entire problem precisely and throughly, 
until it is completely solved, is weak. 

Second, poor „problem solvers tend to- be careless in their reasoning. They 
have not developed the habit of continuously focusing and checking on the accur- 
acy of their conclusions. And third, they have not learned to break a problem 
into' parts and work it step-by-step. As a result of these three characteristics, 
poor problem solvers have a strong tendency to make hasty responses as they work 
academica reasoning problems, causing errors in both simple computations and in 
logic. 

5. Activeness in Problem Solving 

' The final characteristic of good problem solvers is the tendency to be more 
active than poor problem solvers when dealing with problem solving, Put simply, 
they do more things as they deal with a problem. ' For examp'le, if a written de- 
scription is hard to follow, good problem solvers may try to create a mental 
picture of the ideas in order'to "see" the situation better. If a presentation 
" is lengthy, confusing, or vague, they try to pin it down in terms of familiar 
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experiences and concrete examples. Furthermore they will ask themselves 

questions about the problem, answer the questions, and "talk to themselves" 

as they try to clarify their thoughts. They may try a flow-' -"rt, brain- 

storm for possibilities, write on the problem, make diagrams, or use 

other physical aids to thinking. All in all, good problem solvers are active 

in many ways which help them get a clearer understanding and how. to progress, 
through them. 

The Problem Solver's Knovledge Base 

■• * '' 

Robert Glasser (' 984) stated that 4!^e knowledge .of novice problem solvers 

is organized around the literal objects explicitly given in a problem state- 

ment. -Experts' knowledge, on the other hand, is^ brga^iizad around principles 

and abstractions that subsume these objects. The principles are not 'apparent 

in the problem statement but derive from knowledge about the things is the 

problem or the subject matter associated with the problem. Knowledg'e of di^- 

etic s is n^eeded toj solv e problems 'of nutrition, knowledge of auto mechanics is 

• i • . .■ ■" I I 

needed to fix a car, and so on. The problem solving difficul ty of novices ;can be 

attributed largely to the inadequacies of their knowledge; bases and not to limit- 
ations in their processing capabilities, such as the inability to use problem- 
solving strategies. "Current studies of high levels of competence support the 
recommendation that a significant focus for understanding expert thinking and 
problem solving and its development is investigation of the characteristics and 
influence of organized knowl6dge_structures that are required over long periocs 
of time" (p.'99). Reuren Feuerstein C1980, p. 22) sums it up very well: 

H 

a 

"It is when cognitive processes become detached from specific tasks that cog- 
nitive structures are established. These structures are of a more general 
nature than the learning of specific tasks and, hence, result in more adaptive 
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Students with a wider knowledge base are better at brainstorming for 

solutions across a wide range of problems. They are more able to understand 

and construct analogies, they make more discoveries, they see patterns, and 
they establish new relationships. 

Some Specific Problun Solving Strategies 
There are other strategies that can help people become better problem 
solvers. The ones to be discussed here are: thinking aloud, using the trial 
and error method, working backwards, finding all the possiblities, managing 
time, logical .and critical reasoning, and gathering, recording, and analyzing , 
data. We have taught these strategies to students and have witnessed students' 
growth in becoming confident and skillful problem solvers. 

' Thlnlclng AlQud . When using this strategy, people say aloud their thoughts 
while attempting to solve problem. All mental processing, however, need n.. .. 
• be vocalized-. For example, it is not treasonable to explain the meaning of 
* every word read for a problem. When a student is unsure of whaf to do, con- 

fused by an idea, or stops for soLne time to think about it, then some thinking 
aloud ^y be appropriate. When the 'strategy is used, then students should try 
to chink aloud as nuch aa poaaible. Expreaalng choughcs, aspeclally at sec- 
tions of a problem where difficulties or hesitancy arise, is a good way to 
avoid stopping steps in reasoning, Jumping over Impottant information, or 
being unaware of the point at which being bogged down occurred. 

Thlnltlng aloud while solving problems requires practice. At first, aaay 
students find it difficult to vocalize their thoughts as they work problems. 
But st.»ients do get used to expressing U words the steps they take and gain 
confidence in "talking out" the probl«a in front of the teacher and other 
students, we use the technl<,ue in full class settings. In small groups, and 
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la one-to-oae dla^uaalon. b.tvi.u'stud.nt and teach.r. Ih. eholc. o£ ..utlag 
'd.p.ad9 on th. tutut. of th. ptoblan. th. .tud,nc,. and th. teacher. 

From thloldng aloud, our students, have learned to listen to each other, to 
locate breakdowns In reasoning, to learn where the stuBbling point Is. to rea- 
lise' ho« different people approach the earn. , problem, and to see »ore than on... 
,ol«tlon to the same problem on the , blacV^board/at the same time. Students and 

1 at\ o« mu ch they can learn from each other by think- 



ing aloud. I 



\ 



\ 
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Trial and Error . 




Trial and error is often underestimated as a problem solving strategy, 
but it can be a key strategy in the solution of some problems. Trial and 
error can be applied systematically by simply trying different solutions 



narrowed by taking into account relevant knowledge and, by inference, re- 
ducing the number of solutions to be tried. Trial and error can also be 
advantageous in getting a feel, for a problem. Trying out a reasonable 
guess, even if it does not work, can give valuable information. For 
example,, i* trying to find a'decimal approximation for the square root of 
two, one might try 1.5 (1 is too small because 1 x 1 = 1 , and 2 is too big 
because 2x2=4). Sincfi 1.5 x 1.5 = 2.25, 1.5 is too big but that is 
valuable information because it directs the next attempt to a number between 
1 and 1.5. Teachers should encourage students to m|ke reasonable guesses at 
times and should specify for them the value of what was learned from the 
trial and error and how the err*or can narrow the search for a solution. 

This same way of thinking about the information gained from an intperfect 
attempt can be applied to solutions of Jnterparsonal problems. Suppose ta 
father and his daughter are problem solving about the condition of her room,, 
particularly about the-dirty clothes on the floor and on the^ furniture. An 
idea to try might be a clothes hamper in her room. Both would agree that it 
is a trial solution to be evaluated, ^say, in three weeks. If the solution 
is not the right one, the attempt still will help to clarify the problem and 



suggest a better solution. 

One roadblock. to becoming a good problem solver is reluctance to take a 
risk. Many adults have been conditioned over the years to believe that there 
is some strategy or way to proceed in solving a problem that they "should". 



to see if they work. More often than not, however^ the search can be 
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h4ve laamtd, aad If they can't "remember how to. do this kind of problem/ 
they simply give up. Tesch^rs are confronted with thia attitude frequency 
when their students complain that "we haven' t. had this yet." Indeed, there 
are many specific approaches' to problems that can be learned. But good prob- 
lem solvers are not hampered by the conviction" that there is only one way to 
3blve a problem. They d- aot r^ly on some outside authority, but have confi- 
dence in their own abilit:^ to i^jnerate ideas. Teach irs can encourage students 
to become self-reliant by freeiig them to make reasonable gnesses and to use 
trial and error Co gain insight inco a problem. 

0 

. Working Backwards 

.'Sometimes it is easier to solve a problem by working ^backwards rather than 
attacking -the problem head on. -Working back- rds involves a change in perspec- 

4..* ^ 

tive in Chat Che new scarting poinc was Che original goal and Che original 
starting point tlie new goal. Working 'backwards can be helpful because prob- , 
•lems are often easier solved in one direction than another. 

Working backwards has many useful applications. Suppose you are writing 
a position paper to your boss to convince her to accept^' particularly crucial 
ide.a. In thinking about how to draft the paper, you might begia by working 
backwards and ask yourself, "What kinds of questions would she ask me? What 
would be her major objections? How^ do I keep from offending her?" By working 
backwards, by starting with the goal, a more convincing paper can be written. 
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Finding All the Poasibilieies 

Another important strategy tat problem solving is to Jiave a systematic way 

Of listing all possible outcomes of somfe occurrence, ine system must insure 

that.'all possibilities are listed and also that only those possibilities which 

"make sense" from the-, structure of the problem are listed. An example of an 

orderly way to list all possible ways for something to happen or all possible 

arraugementa is" show belcw. Thinking exercises about drawing ^rbles from 

bags are useful for developing orderly. ways to exhaust all possibilities and 

the-y are generalizahle to a large number of .actual situations . 

EXAMPLE ; Suppose there are four marbles 
Hn a bag, nua.bered 1, 2, 3 and 4. 
What are all the ways to draw out the 
marbles if, once a marble is drawn, 
It is not returned to the bag.? . One 
orderly way of thiaklng is to actually 
make a Hat with the help of a running 
conversation with oneself: ° 

"OK, Suppoae I happen to take out the 1 first? " 

"Now, I'll list all the ways .If Che 2 comes second . 
(Then later, if the 3 comes second and if the 4 comes 
second.) So ^there is 12 followed by 34 and 12 followed 
by 43. . And there is no other way for 1 followed by 2. 
1 followed by 2."* 

"Now. what are all the ways for 1 fi rst and 3 second? 
There Is 13 followed by 24 and ^13 followed by 42. And 
there is no other way for 1 first a^d 3 second. 

"Finally, what are all the ways for 1 first and 4 second? 
There Is 14 f<^llowed by 23 'and 14 followed _^ by 32. 'And 
there is no other way for 1 followed by 4,,"' 

A similar conversation goes on with oneself to generate 
all the arrangements when 2 is drawn first, when 3 is 
drawn fir^t, and when 4 is drawn first. The results: 



0® 
(2) ® 



1 '2 



!■ 3 



1 4 



1 2 3 4 
1 2 4, 3 



1 3 2 4 
13 4 2 



14 2 3 
14 3 2 



2 13 4 


3 


1 2 4 


4 


1 


2 


3 


2 1 FT 


3 


1 4 2 


4 


1 


3 


2 


2 3 1. 4 


3 


2 14 


4 


2 


1 


3 


2 3 4 1 


3 


2 TT 


4 


2 


3 


1. 


2 4 13 


3 


4 1 2 


4 


3 


1 


2 


2 4 TT 


3 


4 2 1' 


4 


3 


I 


1 



139 



\ 



• . . ' . -55" 

So, there are 24 waya to draw four marbles in order if the drawn marble is 
replaced in the bag. Ev^ry possibility is listed and there are no more. 
Another sWlls for finding these 24 possible ways is to draw a "tree"; 




3 4 4 choices for 1st marble 

f'^'''^^ ' i'^^'^'TN . . . . . 3' choices for 2nd marble 
A A \ A A A A ' (so far 4 X 3 or 12). 

/ \ l\ i \ I \ t\ i \ J\ . , . . 2 choices for 3rd marble 

(so f?.r 4 X 3.x 2 or 24) 



4 3 4 2 3 2 4 3 



4 1 2 2 3 



4 2 4 I 2 



3 2 3 1 2 1. 



• • • < 



1 choice for 4th marble 
(4x3x2x1 or 24) 
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There are 24 "paths" down this "tree" and the one that is indicated above 
repra''«?.nt3 the combination 2 3 14. 

The skill of drawing a tree to determin^i all possibilities is an important^ 
one. Suppose all the possir.e' ways to arrange 10 digits (without . replacement 
as in the above e:c.ample) were critical information, eor the solution to a prob- 
lem. Listing all.the possibilities"' would be formidable and the trae would be 
impractical to draw. But by raduci^ng the problem to a simpler problefti 
(anocher problem solving strategy) one could realize that there ts a pattern 
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for finding che number of combinatioas . The tree -for the 4-digit problem 
aakes it clear that iihere are 4 x 3 x 2 x 1 or 24 ways' to arrange four -.digits . 
So. it is logically sound to compute 10x9x8x7x6x5x4x3x2xlto 
find the number of ways to arrange 10 digits (without replacement). ' 

This kind of thinking'ls useful problem solving skill. The 4-digit 
problem has the same structure as figuring out,, for example: 

0 How many different ways can 4 colors be used to paint a car if the 
colors for the body, the top, and two parts of the trim are arranged 
differently? (24 ways) 

0 What la the probability of drawing the "winning number** 2 14 3 from a 
box containing four chips labelled "r„ "2:, "3". and (1/24 or 1 

of the 24 posslbilicies) . ' 

0 How many different routes are there which reach all of 4 cities only, 
once and which could originate in an% of- che four' cities? (24) One 
sac'' route, (1) Cleveland to (3), St, Louiis to (2) Kansas City to (4) 
Chicago, is shown' below. The I'lluscration shows that regardless of the 
city of origin, any other city can be reached next, making this situa- 
tion analagous to the 4-digitt problem- 



Cleveland 

(V) 



l^ansas City 
(2) 



(leave room 




Chicago 
(4) 



Rir • 1 
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Very often, ch« aumber.of waya to do something or the likallhoocl of an 
event occurring is importaiac information for solving a problem, not only in'- 
mathematics, but also in other situational 

" Time ..Management . Time management can influence problem solving. Poor 
scheduling can lead to insufficient time to work through a problem to a solution, 
or perhaps to never even getting to the problem. An appropriate amount of time 
must be allocated for reflecting on the problem, for considering different v,ays 
to approach a solution, and for reviewing and critiqueing the steps used. The 
pressure that can result from poor scheduling can cau^e subpar problem solving 

' by limiting the amount of planning time and the time needed for patient delib-- 
eration. A student's patience and per server ance is often a key to good prob- 
lem solving. A necessary condition for this is good time, managament skills. 

We have recommended to students that they keep a chart of C.heir activities 
to use as a basis for managing their time better., Time priorities oftec. have 
to be set each day and a chart or Hat can help. Some students do not manage 
their time well enough' to acq^iire an essential piece of knowledga, get to the 
library, -or talk to' someone vho can help them. Allocating specific blocks of 
time to specific" tasks according to their importance and the time they require 
is a useful skill. Systematic refla<;tion on one's use of time and on how much 
is lost if it is used inefficiently can lead students to modify their own 

''■ behavior. 

kQi3l^,^J.:in<^ ^'^"'.'^ 1^.^,1 l^,^', a ironin g. 

A lack of logical and critical reasoning skills hinders students' procirass 
in becoming adept problem solvers. The more we listen to them ta>k aloud 
about their problem solving, check their papers, and observe their activities, 

ERIC " ^ 172 
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, the more we are injpressed with the extent of their deficiencies in logical 

and critical reasoning. 

One of the major problems students have is dealing with ambiguities in 
the English language. For axample, consider the real-life story of a famous 
mathematician who had to take a driving examifiation. He had meincrized many 

i 

Statements from a booklet, including the following: 

It is illegal to park within 15 feet of a fire hydrant. 
As part of the test, he was given some "true-false" questions, one of which was: 

It is illegal to part within 9 feet of a fire hydrant. False True _ 
The mathematician checked "True" on the grounds that if .the statement he had 
memorized was true, thea the question in the test was true.^ The examiner, ■ 
however, claimed that the correct response was "False," since the statement in • 
the booklet explicitly mentioned "15 feet" and not "9 feet." 
Next consider the phrase from the song "Home on the Range": 
"...and the skies are not cloudy all day." ' 
What on earth does it mean? Does it mean that all day long there is never a 
• cloud in the sky? Does it mean that the Skies are not cloudy ^IJ. day long—there* 
is usually a moment, about 2:15 p.m." or so, when a bit of sunshine and blue- 
sky breaks through? Just what does it mean? Does it mean "that, on the average, 
the skies are much less cloudy than. they were back East? Who knows? , 
As another ex?<m;jle, consider the two statements: 

a) A Swede invented dyhaiiiite. 

b) A.Swede is a European 

The meaning of the' indefinite article "A", before "Swede" „in these two statements 
is quite different: in (a) it means one; in (b) it means every , 

The phra&e "...and the clouds are not cloudy all day" was, of course, 

" J, 73 
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never intended to be a precise statement about anything. It was intended 
merely to evoke an image of the clear, bright, sunny West.. But, even when one 
tries to be precise, the ambiguities of English can present problems for 
students. 

As an illustration of the role of logical, reasoning in problem solving, ' 
the following table was given to a class of high school seniors. 



Resting Systolic Blood Pressures 
Found in 20 Patients 



Morning Patients (Doctor I) Afternoon Patients (Doctorll) 



Patient 


W 




Pressure 


Patient 






Pressure 


Number , 


3ex 


Age - 


(mm Hg) 


Number 


Sex 


Age 


(mm Hg) 


1 


F 


25 


120 


11 


F 


22 


122 


2 


M 


42 , 


150 


12 


F 


^ 47 


16.1 


3 . ' 


F 


22 


120 


13 


M 


21 


>iia 


4 


F 


. 35 


" 135 


14 • 


F 


40 


133 


5 


F 


45 


145 


15 


F 


44 


141 


6 


F 


31 


125 , 


16 


F 


19 


126. 


7 


F 


21 


120 


17 




25 


"^12b 


8 


F , 


27 


130 


18 


M 


22. 


128 


■ 9 


F 


32 


130 


19 


F 


39 


133 


10 


F 


20 


120 ■ 


20 


F 


21 


123 



Accompanying the table was the statement: 

If a patient had both a morning and an afternoon blood 
pressure reading taken, then the afternoon reading would 
be higher. 

Students. were to select one of the following as their answer: 

, (A) The statement is supported by the information given. 

(B) The statement is contradicted by the information given. 

(C) The statement is neither supp orted nor contradicted by 
the information given. 

,/ 
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Every student in the class of 12 pupils marked "B" because they said that no 
patient had a morning and afternoon reading. This is an incorrect interpretation 
of the hypothetical "If.%.then. . ." statement. The correct answer is "C" since 
no consi'lstent pattern exists of higher readings in the afternoon. 

Thi^ ?ajne class also declared these next two open sentences to be equivalent: 
• - I (1) x(x-3)=:0 • ■ • - 

i (2) x=0 and x-3 

They are not equivalent. However, the two sentences v;ould bo oquivatant if 
the work "and" were replaced by "or". 

Students need to be given more practice and guidance in dealing with the 
logic of. problems with a particular emphasis on teachers giving them many sound' 
and appropriate problems to work and listening to them reason aloud. We . 
strongly recommend An Introduction to Logic by Exner and Kaufman (1978) from 
CEMREL, Inc., "St. Louis, Missouri. 

Critical reasoning 1s another area of student deficiencies. Students 
often lack skills to assess expressed" ideas , beliefs and' statements Which one 
encounters daily through tfTe" media and through remarks made by people in the 
form of opinions, reports, rumors, etc. There is quite a well -organized 
body of knowledge on critical reasoninia. 

The p'roc'ess of critical inquiry is|in impartial one* Judgments and 
' , 'evaluations are delayed until the data is in. Observations, people's opinions, 
collected information, etp., should all be in before decisions are made. The 
, process is to be objective, avoiding preconceived versions of the results. 

It should be open enough to invite further inquiry if people are not satisfied^ 

\ 

"and problems are not solved. Also, in critical inquiry people's feelings are 
often involved. Respect for people's personal dignity must be remembered 
when people are the objects of the inquiry. 
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Another important , part of critical inquiry is evaluating the assumptions 
being made during the inquiry. If assumptions are not clearly in mind, then 
invalid conclusions can be drawn, .inappropriate decisions made, or people's 
feelings hurt. An example from Joan Ream's (1982) More Life Skills is: 

— : Willie Jones is a fifteen year old, Grade 10 student who 
spent Saturday night breaking windows at his high school. 

His mother's assumption is that his is a crazy, mixed- up kid. 

His father's assumption is that boys will be boys. . . 

His principal's assumption is that there are too many boys j 

like Willie about and that. the school is better off without 

them. 

The police's assumptions are that public property must be 
protected and wrong doers must be discouraged. 



It is clear that if Wi 1 lie's. mother were to discuss' Willie's activities *^ith 
^h'is high school principal , neither of the^n ij going to get anywhere because 

« 

they are arguing from diffe/rent assumptions. 

People can improve their critical, reasoning skills! And it is evident 
from our experience that there is no substitute for practice. Students must 
be given good situations, 'problems, and simulations from which to develop and 
sharpen their skills. An excellent source is Joan Hearn's (1982) More Life 
.Skills. • i . ' 
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Gathering. Recording and Analyzing Data 



/ 

f 

i 



The first st»p in th. Problem Solving «odel Is to imderstlnd the/problem. 
When full infonwtloa Is presented^to a student, understanding the problem Inyolves 
<areful reading, eliminating exj^neoua' Information, and for sdme problems, 
drawing a sketch or a diagram/ >r organizing glv«i data In a tablZ Tliese ai» the 
usual kinds of problems students are given In school. Unfortunately, most problems 
encounter*! In one's life (at Hoik. at home, or socially) are/ha so "neat." 
Crucial or. helpful Information Is of t«i missing and th. pr!,biem solver must hav 
eklUs not only for obtaining necessMry Information, but also for rocognizing what 
Information is needed. Some example of such problems foUoii. 

• Hbw can productivity be Increaaed In Plant A? 
" How can the absentee rate be reduced? 

I • What is the least expensive way to get Job X done, considering labor costs, 

cost of materials and employee morale? 

• How do I get my car started so I can get to work on time this morning? 

• What steps can I take to effect a behavior change in Person y?„ 

• To cut costs and maintain sales volume, wher^ can money best be saved in the 
production of Product X , packaging or adveri^lsing? 

• What is the best solution for a problem involving a desagreement between 
labor and management? 

• HOK can the quality of. on-the-job training be Improved to "teach skills more 
efficiently? '> 

' What are the important variables for increasing morale? 

• How can I plan my finances to reserve X amount of iaoney per month for 
investments? 

Data.gathering can occur on many levels. In some cases, understructured nh.prv.f .-nn 
is useful. For example, simply watching a production line for an hour could help a"" 
ERIC * -t^ctured efficiency study. Or a task-oriented 



group could be observed for clues about group discord. More analytical data- 
gathering involes the use of checklist or coding of events or behaviors: Once ; 
data is collected, a second skills is to summarize the information in a mean- 
ingful form. If the information is quantitative, data from a checklist can 

t 

be recorded in a variety of kinds of graphs, tables, or figures. Non-quant i- 
tative observations can be categorized -or written up as a case study. The 
skill of -selecting a way to represent data interacts with a third skill: . 

analyzing observational results. 

General Motors recognize* that data-gathering is of t^ critical for problem- 
solving. The aanual they use for training employees to- conduct Employee Partl«i- 
patipn Groups includes the f olloKin^ data-gathering skillaj 

1 . Making Check Lists . The following examples from the GM manual show how 
information can he organized about two different aspects of possible- causes 
of a parts shortage (e.g., type of part and number cf s^rtagea by month). 
Direct observations are recozded as U. y occur. 



\ 



Type Of Part 


Number' Of Shortages By Month 
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Type 
Of Port 


Number Of Shortages By Shift 


1 


2 


3 


Other 


Total 


001 


/ 










002 
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004 
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Other 
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Of Part 



001 



002 
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004 



005 
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Other 



Unknown 



Length Of Shortoge 



I Hr. 



Wk. 



I Mo. 



Other 



Total 
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Maklng Qharta , Information froa check list a can b« recorded in charts 
which help the probXea-solver to luialyze the problem to be solved. 
An example! 



[Type Of Reject 


Machine 


Total 


1 


2 


■3 


'4 


Scratch 


At 


% 


/ 


5 


/a 


Bent 


3 


1 


2. 


¥ 


/o 


Dented 


1 


¥ 


/ 




t 


Other /Unknown 


0 


0 


0 


0 


o 


Total 




7 




If 


3C 



A second kind of chart is a bar graph. The following graphs indicate that 

possibleNcaites of rejects to consider first might be (l) something making 

scratches (12 of the 30 rejects)} (2) involved with the ^th machine (11 of 

I, • ■ . ■ ■ ■ 

the 30 rejects) J (3) on the 3rd shift (15 of the 30 rejects). 



TYPE 



.30 
-20 

-10 n r— t 



• O o 



MACHINE 



"30 
-20 

-10 



n 



2 3 4 



SHIFT 
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A third kind of chart is a Pareto char^. Pareto charts organize vital in- 
formation and data in a cummulative way\ In the following example from 
Lloyd and Rehg (1933), the weekly Cost of supplies for ei.ght classrooms, has , 
been converted into percentages which hav^been depicted in a bar graph 
with the percentages in descending! order. ^The solid line illustrates cumula- 
tive percentages . In this example,, the grai^ti shows that classrooms E and B 
are responsible for 68 percent of the total expenditure. One option from this 
data is to conclude that the other classroom expenditures are "trivial" factors 
and attention should be focused oh the costs for schools E and B. ^ 



100?^ 



cn 

8 



$28.96- 




$19.36-1 



$;.65. 



$40.85 (85^) 



$32.69 (6^^) 



$22.50 {i*'^) 



gBGAFGK I 
$22.50 $10.19 $8.16 $3.40 $1.50 $1.12 $.90 $.49 

CLASSROOM 
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Social and interpersonal problem solving can also require data-gathering. 
Much of this must be done via observation of .people and their interactions. In 
conflicts between two people, the needs of bjth people must be known and good 
lis'tening skills (to be outlined in a later section) Can provide much of the 
necessary data. For example, if an employee gradually becomes less productive 
and less cooperative, a supervisor's listening skills might reveal problems rang- 
ing from poor health to financial , problems to unsatisfactory working conditions. 
•Such information-gathering is critical for interpersonal problem solving. 

Many interpersonal ^obleas involve needs, preferences, or values of 
groups of people. Useful information can be collected via Interest surveys, 
evaluation forms, or other questionnaires. One of the most' effective vays to 
improve the quality of training programs is to conduct frequent anonymous 
evaluations by participants. Tallies .of responses to objective items often 
reveal patterns of possible causes of problems. For example, ratings for the 
' instructor' s japport with the class might be low while ratings for instructional 
materials are high. Open-ended questions are extremely useful and usually 
give additional additional relevant information. 

• Objective observation of group dynamics is often the key to solving 
problems involving group cohesivenesa and group productivity. ,In most groups, 
people assume roles (leader, follower, antagonist, peace-maker, clown, etc.). 
Observation of Interactions am^ng. members of k group is useful information 
for a group faclliliator. 

Good and Brophy (1978) give many examples of Instruments for gathering 
information about classroom dynamics and teacher behavior. The following form, 
for example, can be used to determine whether a teacher la giving appropriate 
feedback to students about the adequacy of their responses in discu^ision and 
recitation sessions. 

■1 
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TEACMER- FEEDBACK WHSK STUDENT PAILS TO ANSWER CORRECTLY 

DIRECTIONS t When a student la unable io answer a question' or gives 
answers incorrectly, code as many categories as apply 
to the teacher's feedback responses. 

BEHAVIOR CATBQORiaS 



1 . Criticizes 

2. Says- *'No," "That's not right," act. 

3. No'feedback~goea o;i to something else 

^. Anblguotis-x^doean't indicate whether or not 
answer is acceptable 

5. Asks a student or the class whether 
answer is correct 

6. Asks soffleone else to answer the question 

7. Repeats question to same student, prompts 
("Well?'* "Do you know?" etc.) 

8. Gives a clue, or rephrases question to 
make it easier 

9. Asks same studeni^ an entirely new question 

10. Answers question for the student 

11. Answers question and also gives explanation 
or rationale for answer 

12. Gives explanation or ratibnale- fc? why 
student's answer was not correct 

13. Praises student for good attempt or guess 
llf. Other (specify) 



1. 


13. . 


2. 


1^. 


3. 


' 15. . 


^. 


. 16. 


5. 


17- . 


6. 


18. 


7. 


19. . 


8. 


20. 


9. 


21. 


10. 


22. 


11. 


23. . 


12. 


2^. 



If instruction in problem solving is to be transferable to real -life - 
problems, students must learn to gather relevant information and they must be 
armed with tools for recording and analyzing thtir observations. 
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THE ?IVE STEP MODEL EXTENnED 'FOR PROBLEM SOLVING ,^ 

The Five Step Model has beea developed as aia aide for students ia solving 
problems. It is extended here to show hew many useful strategies can be 
embedded within the model. ~ 

Extended Model • ^ " . ^ 

1. Understand the problem . . ^ ■ 
^0 What are Che essential data? 

• 0 Is there enough Information to solve the problem? 

0 Would a figure or sketch help? Maybe Introduce symbols or other 
variables . ' . 

o' Separate the problem Into ^manageable parts, if needed. Write down 
each part • . 

0 Can the problem be restated in a different way to help unde-rstand 
it? 

2. Bralustorm for Possible Solution Strategies 

0 Generate a lot of ideas. 'Don't Judge them, just write them down. 

0 Has a problem ll'ke it been solved /before? « 

o Would working a related problem be useful-? ' ^ 

olf there were some particular additional information, could the 
problem be solved? Where would the information be obtained? 

'3. Choose a Tentative Solution Strategy 

■ 0 Remeiflber, the strategy may not work and the process may have to be 
starv d over. 

"o For -people" problems, consequences associated with carrying out 
tentative strategies must be carefully weighed. 

o Also, if people are working out an Intv personal problem, then fihe 
• tentative 'strategy, will likely be a compromise > No otie is likely t 
get everything they r/ant. 
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Garry Out the Tentative Solution Sttategy 

0 Check each step 'as'. the flan in carried out. Chfeck that each step is' 
OK. Is each step correct or valid? ; „ - ■ _ r 

6 Are there probably places for eyrora, mistakas, or faulty reasoning? 
Where are they? 

•o Would it be useful to have someone else go over your seeps? 



o-'For implementing aoiutiona to "people" problems, decide "Who does 
What, Wh-en^" -, .Maybe write it down. 

Le^rn ^, ;v 

0 Check' the resul.t if possible. Is. the judgment sound? Does it have 
a reasonable chance of solving the problaa? 



0 Wnat are the implications or consequences of the solution? 

0 Could the problem be worked another way? Perhaps look at other 
people's solutions and heai ^hat they hava to say. 

0 Xf ' appropriate, ev^aiuate the effectiveness of the solution. . 

0 Have enough problems like this; one been, worked to begin to 
generalize to a plan for solving similar probloras? , . - 

.6 Does this solved problem open up liew relat^ionships thac hadn't been 
thought of before? Think about it! , " ' " 

0 What are your strengths as a problem solver? Your weaknesses? 

0' Are you getting -involved in solving problems? Are ^ou doing the 
work or is someone el.'ie? Your involvement is easeiKtial » 
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HI gh^>.r_ 0 r dar ? rob lam SolviESjSlj^il'ii ' 
.Siace .^.ta inceptioa ,in 1969, Che Naniooal Assessment; of Educational Pro- 
greaa (NASP) has aui-vcyed the knowledge,, alcills, a/ad-^ttitudos o^' over oncii 
ifiiilion !?t:udetica-, the Education Comaiiaaiori of Statas,- which collacta chia . 
data, reported 'uhac. ■."today 'a caiiiliauia skills are demonstrated succassfally by a 
oujority of atudeuts. H4.gher ordur skills, however, are achieved only by a 
caittority 0^:' l7«y^sar-old3, and this ptoportion declined over the last decade. 
•If this trend continuaa, as many as two million students may graduate in 1990 
without the skills necessary for employment;' :",n tomorrpw^a marketplace" (Educa- 
tion Cotsmission of Ch« States, l^B2, p* 2). Th<iy fu^th^r noted that: : 

The '■"basics" <sf to^ozrow are tht skills considered to be of a higher level 
toaay... The^e 'skills tncludu: , 

0 Evaluation ai^d analysis skills 

0 Critical thinking ' 

0 Problem-solving strategies (includinc mathematical problem-o^lving) 

0 Organlz&tlon and reference skills 
,0 Synthesis 
, 0 Application 
0 Creativity . ,. . 

Q Decision-making given complete" in fonaatic^a / © 
0 Communicaticnsf' skills through a variety .of modes (p. 6) 

A survey- ot' 123 school, systems (.Eenry & Raymond^ 1982) -Cound that the 

basic, ijkill of ''reasoning" had the smallest percentage of school systems 

er^aluaning students as having' 3up«rii:»r preparation. ^ Sixteen percent of the 

schools acknowledsed that "the • majority of vrork force-bound students vera 

inadequately prepared to reason through complex problems and decisions" (p. 

21> . * ' , 

Archie ^' , Lapointa (1984) Executive Director of the Centar for the Assess- 
ment of Education Progr6&j=»; drew the following conclusion from NAEP findings. 

Closer examination of the iiita reveals that poorly developed probleu 
solving skills' hiader students' performance in mathematics. Indeed, weak- 
nesses .'ixist m the so-called higUr-order slcills in general. Most ■stu- 
dents do well with literal comprehension but lack the sklll*i ,of inference 
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atialysia, and interpretation. Todajr's definition of functional literacy' 
calls for these higher-order skills more than ever before, emn as stu- 
dents' tnasLery of them is seemingly on the decline. Clearly, a renewed 
focus on these skills is needed (p. 666)'. 

As students attempt to solve more and more complex problems, the nfied for 
them to>cquire higher-order problem solving skills increases.^ For General 
Motors, some of " these skills are problem analysis, 'decisionrmaking, apd plan- 

• ning. Some higher-oxder skills listed by Piaget are .hypothetical thinking, 
observing" and discovering patterns, establishing relationships, making gener- 
ali^sations, and sophistication with combinatorial and probabilistic thinking. 

» 

• Bloom's (1956) hierarchy of cognitive skills begins with knowledge of facts 
and extends to higher-order skills. ^ 

Level 1: Knowledge . Tlae ability'' to recall specific facts, methods, or 
procedures: terminology, facts, rules, trends, classification schemes, cri- 
teria. methodology, principles, generalizations, theories, structures. This 

^ 

level involves little more than rctrieiving stored information. 

Level 2t. Comprehensio n. The abiUfiy to make use of what, is being commun- 
Icat^d: 'to tjranslate or put information in another form (restate an idea, 
interpret a diagram, summarize, draw a picture)} to interpret or reorder ideas 
and comprehend inter-r'el^itionshipa; to extrapolate, or. go beyond the given data 
(drawing conclusions, theorizing, predicting). .This level involves under- 
standing ideas. ■ ' V • 

Level 3 t Application , the ability to apply knowledge and principles to 
actual situations: generalizing to another situation. This level inv*(5ives 
putting into action knowledge which from Level 2 has been understood. 

Level ^k' Analysis. The ability to classify or break material down into 
its components, to undarstanc- he relationships between the components, and to 
trecognize the, priaclple that organizes the structure or the system: to com- 
part: and cotitraac, to distinguish between fact and opinion, to recognize 

' ■ • .... V 

\ 

erJc ' 3.36 ' 
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extraneous informatioa, to recognize. unstated assumptions, to compare theor- 
ies. This level involves a kind of logical thinking similar to Piagat's 
formal operations. 

Level 5; Synthesis . The abili-ty to bring 'together ideas and knowledge 
from many ,sourc»>s to form new ideas, !method3,'or procedures: unique 

communication, a plan, a set of operations, a strategy. This lev<»T involves 

■■'».• ' 
creative oi orig4.nal thinking. . ^ • 

Level 6; Evaluati on. The ability to make quantitative and qualitative 
^'^dgments: to weigh, to examine, to analyze, to use criteria, to recognize 
the best of several reasouabXy good answers or solutions. This level requires 

the abilities cf the first five levels and is crucial for substantive, problem 

' ' . ■ ■ • •' ■ 

solving. . 

Although Bloom et. al. prepared their widely accepted taxonomy in 1956 as 
a guide for developing and evaluating educational objectives, actual classrooifi 
instruction has generally focused on Level 1 and Level 2 objectives. Bloom 

1 ^ 

(1984) observed:' ' . . 

, . . teachers in the United States typically make use of texttbooka that 
rarely pose real problems. These textbooks emphasize specific content to 
be remembered and give students little oppornunity to discover underlying 
concep^:3 and principles and even less opportunity to attack real problems 
in the environments in which they live. The teacher-made tests (and 
standardized tests) are largely tests of remembered information. After 
the sale of over one million copies of The Taxonomy of Educ ational Objec- 
tives—Cognitive Domain (1956) and over a quarter of a century of the use 
^ of this domain in preservice and in-s»ervlce teacher training, it is esti- 
mated, that over 903; of test questions that U.S. public school students are 
now expected to arswer deal with little more than information. Our 
instructional materia', our classroom teaching methods, and our testing 
methods rarely rise aoove the lowest category of the Taxonomy— knowledge 
(p. 13). ' • . . . 

There is no better context within which to develop higher-order skills 
than in the context of problem solviug. A bonus is that the cognitive levels 
of knowledge artd understanding can also be developed via problem solving. The 
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•National Council of leaders of Mathematics in its Agenda for Action- 
Recommendations for the 80 's . (^-980) had as its number one. recommendation that 
mathematical content for K-12 be r.aught primarily in a problem-solving , 

context . • . . . 

• I. 

Simulations ... 

In simulations, students are actively involved. /The student assumes 
'an active role as a probl em . soWer and often controls decisions and 
consequences ^hit are^a part of most problem solving situation^. For 
example, in the simulation Lt^e-Career (published by Western Publishing • 
•Co.), students must make decisions and solve problems for a fictitious 
person as the person deals with. work, marriage, and education. P'layers 
plan time and activities'r'elative to school, studying, job. leisure time, > 
and family.. The game generates a universe of simulated exper^ie). that 
. students can compare with the real world;^ that.is, they can comj^re the 
experiences in t^^ game to what they believe true about their own world. 
Sarane Boocock (1968) founa ^hat the Life Career simulation, increased „ 
students' facutal knowledge ^bout. careers; establ ished new relationships ^ 
for students on how jo,-3, school, and family can be very interdependent;, 
helped students learn that there is a causal relationship between their 
behavior and the outcome of events; and increased student confidence in 
their decision making and problem solving abilities'. 

The World Future Society published a directory of information resources 
which includes descriptions and references for 45 simulation games (Cornish, 
1979, pp. 627-638). Some other resources: 
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, . ' <;fad1at'1on Game< fn>- th,> Social ^t„riies Classroani MMim 
A...Nesbitt (1971). Foreign Pol icy /Asso'eiatjqn, Glenvi^w. IL. 
. . ^ Construction and "^p of- Written Stimulations by Christine McGuire. 
uawrence Solomon, and -Philip Bashook (1976). The Psychological 

Torporation. ■ " 

" ' . Simulation Games in Learning by Sarane Boocock and E. 0. Sc-hild 
(1968), .Sage,,Publ1eat1ons,, Beverl>y Hills, CA. 
fiood simulations require mpst of the essential moves of successful 
problem solvars: gathering data, selecting alternatives, conducting analyses, 
■ synthesUing. generalizing, making decisions, p^^nning, and taking action. . 
According.to Winian. A. Nesbitt OSrf, simulations' teacK students to think 
critical ly.^)lne alternative strategies, and to critique their own 
• decisions and behaviors. SimulatioT^s provide an opportunity for students 
to solve substantive problems and to gain confidence In their abilities to 
\ tackle problSms, wrestle with them, and by progressing i bit at a time, 
eventually solve them. . ../ 

,nf.. p..<nn.1 Skills for ' BMn. effective With^lndividuals and In Groups 
■ Interpersonal skills are critical for problem solving, and they have ' 
been identified as highly desirable, by employers. A very recent ^tudy... 
Ppripectives on Vnr.ational Education (Chicago United,. 1984) , found that 94i 
of 995 employers cited the ability to work with others, as the interpersonal 
skill they most wanted in their workers. One of the conclurlons from a survey 
of 593 secondary vocational training teachers in 32 vocational training program 
areas (Greenan, 1983) was that "all interpersonal relations skills are very 
important for success and highly general i zabl e across all program areas and 
programs" (p. 57). / • ^ 
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ConsiiSering the importance placed on interpersonal skills by representa 
tives of business and lindustry and by yocati6»]al educators, they should be 
part of a pretecjinical curriculum. The foUov^ing Utline gives a listing of 
specific skills which are applicable in most interpersonal settings — at • 
home, at work, and particularly in task-brientfed problem solving sessions. 
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\ ' '■ Summary of Interpersonal Skills 

. • . . / 

I. Awareness of self and others 

A. ' Values. 

B. Needs • '. ■ 

C. Feelings / • 
IL Recognizing problenK ownership (Who is upset?) /' 

/ 

A. Identifying self as being upset ■ - ^ / 

B. Identifying other person as being, upset 

III. Selecting approfDriatt skills according to, problem ownership 

A. Assertive statements when problem owned by self 

B. Listening skills when problem owned by other person 

IV. Recognizinq Roadblocks to Communication when someone owns 
a problem . , 

A. .Directive Responses ^ 

' ' ' ' \ *■ . • 

1, Ordering, commanding, directing 

2. Warning, ..threatening 

B. Solution Responses (advising, offering solutions or 
suggestions) 

*^ C. Persuasive Responses 

^: Moralizing, preaching, giving "shoulds and oughts" 

< 

2. Teaching; lecturing, giving logical arguments 

3. Reassuring, sympathizing, consoling, supporting 
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D. Evaluative I^esponses 

1.. Judging, criticizing, diaagreeins?, blaminc! 
2. Name-callins, stereotyping, labeling, ridiculing 
.3. Praising, agreeing, giving positive evaluations 
•4. Interpreting, analyzing, diagnosing 

i 

E. Avoidance Responses 

.It/ Withdrawing, diiitr acting, being aarcasciu, humoring, 
diverting 

2^ Emphasizing one's own needs 

F. Questioning responses (Probing, interrogating, crosa- 
' examining 

G. ' Interrupting 

V. Avoiding Roadblocks to Communication 
VI. J.istening 

A. Encouraging the other person to talk 
1. Silence 



V 



/ 



2. Nonverbal encouragement 

3. Verbal encouragement 

B. .Responding by reflecting meaning 

\ 

1, / Paraphrasing 

2. Clarifyi .g, confirming 



C. 



D. 



Resoonding by reflecting ttieaning and feeliugs — Active 
Listening! i . 



VII •. 



Aonlylng Active Liatcningi 

1. Dealing with anget ' 

2. Facilitating problem solvin« 

3. Support and rapport 
Assertive statements ' "/ 

A. Distinguishing between aggressive and.'aasertive atatemerits 

I 

B. Giving It-Messages 

191 
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Problem Solving In Groups ' / 

Problem solving in groups Is now emerging as an important part of the work 
world for all levels of employees, not just managers (Pratzner & Russell, 
1984). Maiiy companies are Involving workers in diagnosing .'pcoblema and implex- 
mcnting effectivej solutions. These organizations have implemented programs 
called "Quality Circles Programs," of which .one important element is the 

Quality Control Gl'rcle. Very briefly, Quality Control Circles have these 

j 

thin^iS .a common. Size ; preferably five to ten members. Volunteerjam ; 
freedom of choice to join. Meetings ; one hour weekly, with exceptions. 
S Skills ; brainstorming, cause and effect analysis, data collection, effective 

planning. ., 

Japanese industrialists have b6en using/ Quality Control Circles since 1960. 



As many as 11 million workers are involved /in Quality Circle movements throughout 



Japan, and idustries in all of the world's industrialirea countries have shown 
interest in implementing the process. The Lockheed Company's Missile and 
Space Division was the first United States organization to' put the concept 
into action in 1974 and a $500,000 inyest^afiUt. in the program resulted in an 
estimated savings of $3 million (Lloyd A Rehg, 1983). ^ ' 

The .National Center for Research In Vocational Education listed organiza- 
' tions in the public sector which have implemented employee participation 
} groups (Lloyd & Rehg, 19^). Among these are the U.S. Air Force, the U.S. 
Army, the U.S. Navy, and the Federal Aviation Administration. Also listed 
were 162 'organizations in the Private sector. Among these ire such major com- 
panies as B^ndix Corpora;/tion, Firestone, G. £. Major Appliances, General 
Foods, Genera^^ Motors,' Hewlett Packard, Hughes Aircraft, J. C. Penney, McGraw- 
Edison,. Polaroid, 3M, Union Carbide, Uriroyal, and Westinghouse. 
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Not only are Quality Control Circles advantageous for productivity in 

business and industry, they are very effective for problem' solving in any 

organization. Lloyd and Rehg (1983) gave an example of effective use 6f Qual- 

Ity Control Circles by school districts. 

... a midwestern schhol district has used the QC process to solv^ 
problems that results from declining enrollments and escalating «:osts 
(Rehg, 1982). Ten quality circles made up of administtators, faculty, 
staff, and citizens met to develop solutions which vfe re then compiled and 
distributed to the ten groups. Consensus was. readied, and the proposed 
solution was then presented to the public for review. The school bo4rd 
adopted the sclution essentially as proposed /by the quality circles.' No 
complaints were received^ nor were any grievances filed despite the f,4dts 
that some teachers were reassigned and sjsme terminated, and that somfe . 
schools were closed. In contrast, r.he/school ¥6ard, in an .adjoining \ 
dis-trict facing a similar problem, made a unilateral decision to closi^ 
certain schools. In relsponse, a citizen's group filed a lawsuit in an 
attempt to block, the closing. / . 

Pratzner and Russell (1984) have delineated the skills, knowledge, and 
abilities needed for high-invo.lvM4nr. participative work setting (pp ..' 12-13) . 
Under the skill are Group Problem Solving they list eight sub-categorie^': 
Interper il Skills, Group Process Skills, Problem-Solving Skills, Decision 
Making, Planning, Communication and Thinking/Reasoning. The specific 3|cills 
for two of these categories are given below.. 



Interpersonal Skills Communication 



0 Sell-directed o With individuals 

0 Flexible o With gro a|i:'^ / 

0 Assertive o Pre'sentation skills / 

0 Open 0 V<srbal , skills ' 

0 Curious to learn o Writing skills 

0 Able to share/ teach o Listening skills _ 

0 Res pons ivo 

0 Understmding of behavior , 
The General ^/toro Employee Participation Groups Manual (1980) is used to 
train employees to be effective group members. Many of the skills the 
employees learn are interpersonal skills. Some ex^ples: 
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Involvlns Others . You may notice some people getting quifit during a meet- 
ing. They may 'have information or ideas but may be reluctant to break 
into the discussion. You can' "invite" them in.^ Example ; "John, we 
haven't heard from yju yet. What do you think?" 

G ive Credit— Avoid "Put-Dovns" . If you borrow anotherj^s idea or add to 
"* it, give them credit for the basic idea. If you don't like another's 
idea, avoid criticizing the -person. Example ; "Mary's idea of asiu& 
the scrat) id a possibility. I like it better than not using the 
scrap." (Not using the scrap was Paul's idea.) 

It is not sufficient for successful group problem solving for a person to 
be adept at problem solving strategies without also having good interpersonal 
skills. Unlike indi-ridual problem solving, group solution strategies are 
usually arrived at through processes which require listening, empathy, coop- 
erat^ion, and concern for everyone's needs. 

"The Five-Step Model is highly adaptable to group problem solving, ^whether 
mutual problems exist for only two individuals or a group. Some problems cen- 
ter, around Conflict of Needs. That is, the needs of one or more persons are ^ 
not being met, and a change in the behavior of the other person or persons Is ^ 
accessary to solve the problem. In such situations,, the specific interper- 
sonal skills described earlier are necessary, particularly at the first step, 
as shown below.' 

Five Step Model for Solving Problems Resulting 'from a Conflict of Needs 

■t 

1, Understand the Problem 

0 One person initiates the process by giving an I-message.. 

0. Of ten, the other persons will be defensive or will unveil their owu 
related problems, so the first person must reflect meaning or 
actively listen in order for the real problem(s) to be identified. 
Avoid|.ng roadblocks is critical at this point, particularly if the 
sharing ' becomes emotional. . ' 

■i 

0 Once the problem is clarified, it should be summarized to be certain 
that there is agreement on what the problem is. 
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2, Bralnatora for Poaalbla Solutlona 

o Suggefltlona are not to be evaluated, and a skillful person encour- 
ages others to contribute Ideas. 

o Self-knowledge is* important for resisting tendencies to Interrupt, 
to put other people's ideas down, or not to be open to new ideas. 

3. Choose a Tentative Solution 

"o Although compromise is sometimes necessary at this stage, the needs , 
of both or all people must be met" as best as possible. Assertive 
statements are important "if one feels that a solution Is not good 
" .. . for all the people involved, particularly for oneself. 

4, Carry Out the Tentative Strategy ' * 

o It is important. to decide "Who, does What, When." 

o A very specific time should be sent for evaluting the solution, 
wb.ich should be consider^id a trial solution, perhaps the first of 
several attempt's to meet everyone's needs. 

5. Learn ' 

0 As new procedures, routine, or behaviors are attempted, look for 
opportunities to increase self-knowledge. If the solution is not 
working, this is the time to look more closely at your real needs. 
Perhaps the problem, as you saw it, was not the real problem for 
you. Maybe you need to change what you are doing. Maybe the 
6' environment needs to be chanqed. 

0 Evaluate the effectiveness of the solution. _^^M(e process might need 
to be repeated, from steps 1 through 5. 

Thomas Gordon (1974) calls this process the "^^ Lose" problem solving 

method': In .ost Interpersonal problem solving one person "wins" and the other 

-loses-. Examples are: authoritarian classrooms where teachers "win" and 

students "lose" or. permissive classrooms where students "win" and teachers 

"lose."- Analagous situations occur in business and Industry when management 

and labor become involved in power struggles, l^he objective of the Five Step 

Model is to resolve corflicts or to solve problems so that everyone gets some 



of their needs met. 
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This kind of process is used in business and industry when Quality 
Control Circles engage in group problem solving and the results have been 
impressive. Lloyd and Rehg°(1983) gave examples of the outcomes of some of 
these group efforts. . 

0 A Quality Coat^rol committee suggested a procedure which was initiated by 
the Purchasing Department at Westlnghouse Electronics Systems Center in 
Baltimore, Maryland. By returning overahipments to vendors at their own 
expense^, an estimated y636,0O0 was saved. 

0 Management of a General Motors plant in Tarrytown, New York was consid- 
. ering clo,sing the plant down because of high absenteeism and poor pro-> 
duct quality. The number 'of outstanding em{)loyee grievances against 
management totallecl two thousand. Since Quality Circles began to hold 
meetings to discuss complaints and Ideas for boosting efficiency, the 
number of outstanding grievances has dropped to thirty, and absenteeism 
has been iceduced to 2.5 percent. 

0 At the Lockheed Company, a Quality Circle developed a method to mold '4 
. plastic part assembly in jtvo instead of five steps. The redesigned 
assembly is lighter and stronger than its ptedecessor, and has resulted 
in an estimated savings of $160,000 over the life of the contract. 
Since 1974, Lockheed's 'savings from itfs Quality Control program are 
estimated at almost $3 million, six times the cost of operating the 
program. 

The N eed for Interpersonal Skills for Negotiating ^ 

Whether between individuals or^in groups, interpersonal skill^s are central 
to successful negotiation as described by Fisher and Dry in their 1983 best- 
seller, Getting to Yes; Negotiating Agreement Without Giving In. . Negotiations 
occur in everyday life, as when a person returns a defective product and needs 
a settlement or when pr-fce differences must be resolved. In more formal nego- 
tiating processes, individuals represent constituencies and negotiating sessions 
' are sometimes hardhitting encounters, even to the point of using "dirty tricks." 
Fisher and Ury, however, advocate an approach that consists of skillful inter- 
personal interactions combined with assertive skills. Some of the skills they 
mention are awareness of one's, fellings, active listening, and I-messages. . 
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". . / human beings . . . are creatures of strong emotions who often have rad- 
ically different perceptions and have difficulty communicating clearly. Emotions 

^. ■ ■ " • ■ 

typically become entangled with the obrj^otfve merits of the problem ... 

Figuratively if not literally, the participants should come to see themselves 

as working side by side, attacking the problem, n*.* each other (p. 11)." 

« 

Conclusion 



... 

It is clear that the American workplace is placing increasing importance 
on employee problem solving and that interpersonal skills are needed to be 
effective in problem solving groups. In addition, most citizens are involved 
in- several groups in their daily lives— in classes they take, in PTA'?,* in' 
social groups, in church groups— and the quality of their participation would 
be enharxed b'y being more skilled interpersonal ly. That is sufficient evidence 
to consider interpersonal skills "basic" and to seriously consider where and 
how they should be taughft in the pre- technical curriculum. 

There is a need for a formal curriculum for problem solving skills. 
Skills must be studied, analyzed, and practiced. „ At the same time, teachers 
st.ould acquire these skills themselves so that they will be effective models 
for students. Teachers must be prepared to facilitate 'problem solving when- 
ever the need arises. These are the learning experiences which students wilt 
remember above all others. Active involvement in actual problem solving is 
invaluable, and this should occur at all 9'^='^^ levels. 



ERIC 



137 9 



Implementation 

The design for implementation of a pret;echnical Curriculum presented in 
this section synthesizes ideas^of Dyrenfurth (1984) on technological literacy 
Qf Levin ^ind Rumberger (1983) on recurrent education, of Silberman (1983) on 
the goals^f vocational education, and Pratzner's (1984) work on socio-technical 
literacy. The design is based on the following assumptions: " ^ . 

•j^ Employees will work in environments influenced by change and ^ 

technological innovations. ' ^ 

-"The structure of the labor market will require differing degrees 
of training. ' Periodic retraining will be a significant part of 
the work experience, regardless of an individual's position with- 

^ in the structure. «• 
' - Education must give individuals the skills needed at entry level 

positions and for undertaking education and training as needed to ^ 
progress 'Occupati ona1 1 y . 
- Employees will have increased opportunities to work in high-involve- 
ment industries, which will ijicrease thei.n.,opportunities to participa,te 
in problem solving and in group consensus decision making. 

It 

The responsibility for 'providing a pretechnical as well as a technical edu- 
cation is the shared responsibility of both Subject matter and vocational educa- 
tion teachers. Vocational, educators are primarily responsible for c9oper^ating 
""with subject matter teachers to insur^ that appropriate and up-to-date appli- 
cations are being taught. They are also primarily responsible for teaching 
entry level job ski lls and for preparing students to deal wUh their work' lives. 

The responsibilities for vocational educators' are further extended by the 
fact that individuals enter the labor force at different times in the .educational 
sequence. For instance, they must provide fbr drop-outs who Have not achieved 
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a minimal level of technological literacy and for enrolled students who are 
seeking first jobs with minimal level job skills. 

The skill to be implemented are depicted in Figure 1 which displays who 
does what when. • 
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Figure 1 
Implem^tation Structure 



General izable Skills 

Reasoning 

Communication 

Mathematical 

Interpersonal 

Attitudinal 

Technological 



T ransition Skills 

Change in Environment 
Change in Relationships 
Change in Self 
Stress, Loss, Grief 
Decision Making 



Problem Solving^kills 

Cooperative Group Skills. 
Interpersonal Skills 
Informition Related Skills 
Task {Related Skills 
Under/itahdlng Human Behavior 



PRETECHNICAL EDUCATION (7-12) 



TECHNICAL EDUCATION 



I 

CO 
CO 
I 



EJiljCATIONAL 
LEVEL:' 



7-10 



CONTENT: General izable skills 
Transition Skills 
Problem Solving Skili^ 



INSTRUCTIONAL - 
RESPONSIBILITY: Cooperative teapis ^ 

i of vocational teachers 

and subject matter 

teachers 



EDUCATIONAL 

LEVEL: 11-12 

. ■ ■ !, 

CONTENT: Generalizable Skills' 
.Tranisition Skills 
Problem Solving Skills 
tntry Level Job Skills 
' Ili'jh.Tech Skills 
(The emphasis will be on simulations) 

INSTRUCTIONAL . ' 

RESPONSIBILITY: Vocational 

Educators 



EDUCATIONAL 
LEVEL: 



13 and beyond 
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CONTENT: Job skills related to 
specific occupations. 



INSTRUCTIONAL 

RESPONSIBILITY: Vocational educators 

Industrial trainers 
Apprenticeship 
'Programs 
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Qeneralizable Skills refer to the skills which are dCtively used in work ^ 
performance, which are transferable across jobs and which are instrumental to 
success on t'he job and in the classroom. Typically, General izable Skills, are 
associated with the traditional subject matter classes such as mathematics, 
reading, English, so,cial studies and science and include reasoning, commum- 
cation (written and oral ), 'interpersonal" and attitude skill attainment. These 
well formed bodies of knowledge are the "basics" of grade^7-12. It is£feill 
appropriate and necessary that subject" matter teachers continue teaching these 
subjects, specifically, there is still a need for teachers who teach Englisti, . 
math, science, etc.; however, thi-s is not, sufficient. 

Researchers (Brammer & Albrego, 1980; Adler, 1982;- Daniels & Karmos, 1983; 

DeBevoise, W., 1982; Givvons," 1984| Goodlad, 1983; Gisi, 1982; Timpane, 1982; 

Pratzner & Ashley, ^984) have suggested that there exists other skills' to be 

learned which intersect with every subject matter-field and vocational education 

f 

class; these skills have been identified as Transition Skills and Probl-em Solving" 

Skills.' Transition Skills "have never been taught directly ^nd Problem Solving 

Skills have only been taught within specific content- areas: math, science, etc. 

In order -that Problem Solving Skills become more integrated throughout , the 

entire curricula content, it must take on a more gentiric character; that is, a 

general modle is needed which coifld" serve two -purposes: (1) Problem solving . 

would, be taught in all cl^asses, and (2) by' using the same model across all 

subjects a unified approach to problem solving across context and situati-'on 

would result. As can be seen in Figure 1; it is proposed thataji grade 7-12' 

,achers would be trained to Implement this model which would not only include 

subject specific problems to be solved, but a'., group and interpersonal problem 

j . • ' 

solving, and transition training. ^ ' . 
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.As students in grade 7-12 go through a myriad Qf transitions both.educa-- 
tionally and developmental ly which affect many areas of their lives and which 
continue across their lifespans, it. is suggested that .in order to maximize 
their ability to adapt to these transitions, that they be directly taught 
skills which would ensure this outcome. Specific training is needed to assist . 
individuals as they pass through transiti^ons. All teachers in grades 7-12- 

would be trained to teach Trans tti on Skills . ^ , ' ^ ■■< 

« ' ' ' • • 

The responsibility of vocational educators in. grades 7-12 is central to- the 

implementation of Problem Solving and Transition Skills in that they. act as . . 

? ■ • 

liaisons between the work world and subject matter teachers to strengthen and 
'increase the applicability of problem solving and the reality of transitions 
that, will be confronted during -work 1 ife. In grades 11 on, vocational educators 
have .the additional.. responsibility of passing on the skil'ls of c}etting°4nd holding 
a job and of assisting students in choosing high tech or other specific skill 
training. Each of these skills would use the Problem Solving and> Transition 
Skills, emphasizing hands on^ applications and simulations. 

Figure 2 shdws a simplified breakdown of reponsi b.il i ty for instruction.- 
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Grades 
7-12 


GENERALIZABLE ' 

SKILLS , — 


' Taught by 
Subject Matter 
Teachers 








Grades 
7-12 


Problem Solving 
and 

Transition Skills . 

1 


Cooperatively ta.,ght by 
vocational education 
teachers and subject . 
matter teachers. ' Both 
would be trained to 
..teach them. 


Grades 
11-12 


r 

First Job Skills 
High Tech Skills 
* Simulations 

— — — M-3 


Vocational education 
teachers would be trained 
to teach simulations. . 

1. ^sf 
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Strategy for Vocational Education , . ' - 

■ The most important strategy and format' for teaching problem solving and 
transition skills within vocational education is through simulations ., Good ., 
simulations require utilization of the, skills needed to successfully solve 
problems or manage transitions* and provide an opportunity for students to gain 
expertence and confidence in their ability to deal with issues they may actually 
confront in their lives and work spaces. - 

Vocational educators could develop simula'tioi^s which V-eflecl: actual work 
related problems and transitions such ai: problems from quality work gr,f^P|, 
worker-supervisor conflicts; transitions caused by lost jobs, being unemployed, 
being transferred or retrained, by losing friends, being divorced, or being 
promoted. Other^imulations could cover automotive work, air-conditioning, ,/ 
metal work, agriculture, etc. These simulation^ could involve many subject 

matty ..areas (reading, comprehension, understanding graphs, utilizing technical 

i 

information) and could substantively involve General iza"h^le Skills. Simulations 
could provide a rich, domain for students to continue to develop and utilize 
their skills' for analyzing and synthesizing information, and then to generalize 

*td conclusion^ and evaluations. Vocational 'educators could make' school come 
"alive" i -x stu.dents^ by, simulating prol?lems and transitions that are occurring 

,in their lives, and students could use problem solving and transition skills to 
manage the simulation. This would enable students to gain confidence in their 
abilities to manage critical problems and transitions in their .personal and work 
lives. 

' ' The World Future Society published a directnr^ of information resources which 
includes -descriptions and references for 45 simulation games (Cornish* '^979, pp. 
627-638). Some other resources are: ^ . 

Simulat ion Games for the Social Stud ies ClvJ '?room by William A. Nesbitt 

5 , 

(1971), Foreign Policy Association, Glenview, IL. 

Construction and Use of Written Simulations by Christine McGu^ire, Lawrence 
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. So^mon. and Ph1l1p Bashook (1976;, The Psychological Corporation. 
Simulation G ames in Le arning by Sarane Boocock u..- E.O. Schild 
'(1968), Sage Publications, Beverly Hills, CA. , 

Examples of simulations using Transition Skills and Problems Solving Skills 

G 

V 

are given ^. bel ow. \ 

\ 

Simulation, for Transition Skills \^ 

An example of simulations already in existence is'the simulation Life-, 
Career tpublished by Western Publishing Co.). S^Mdents make decisions and 
solve problems for a ficti^fous person. as the person deals with work, marriage 
and eaucation. • Players plan time and, activities relative to school, studying, 
job,, leisure time, and 'family. 'The game generates a universe of simulated 
experiences. that students can compare with the real world; that is. they 
c^n compare the'experiencesMn the game to what they believe tru^e about their 
own world, Sarane Bpopock 0968) found that 1.1 fe Career simulation in 
students' factual knowledge about careers; established for students that there 
is a calisal relationship between their behavior and the outcome of events; and^ 
increased student confidence in. their decision making ^d problem solv...g 
abilities. 

Simulati on for Problem Solving Skills (Taken from a GM Training Manual) 

Your company has just obtained a one year contract for delivering six 
truckloads of hazardous materials a month. All six trucks are enroute. and 
this is the firsttime any one of you has driven this busy road. All trucks 
are identical though they are loaded differently. You will make 11 more 
deliveries this yea ^ 
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•The second truck is immediately behind the first truck, which is-pulling 
a forklift. Four other trucks are about 15 minutes behind on the same road. 
The first truck went under a cems'it underpass with no problem, but the second 
truck got stuck. Comparing the shipping documents you realize the first 
truck is carrying 400 containers weighing 50 pounds each. The cargo |is on 
pallets. There is an open -^ruck service station ahead. It has a full 
Equipped wrecker for ^servicing trucks on the highway." 

All the trucks must arrive at the destination 20 miles ahead within 
one hour oryour company will have to pay a penalty. There is an alternate route 
behind you" but it is 10 miles longer with equally heavy traffic. You are mem- 
bers of the crew driving the stuck truck. What will you-do? 

\ • 

Trans ition Model : . ' - " - ' 

For vocational educators to teach problem solving and the .^handling of 
transitions through, simulations, models for them need to be taught to teachers. 
A transition model is needed. which (a) clarifies transitions. W ccounts for 
the developmental issues students experience, and (c) which can integrated 
into existing educational programs. Such a model- is presented belflw. 
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The model is versatile. It is applicable to almost any kind of transition. 
The model ir.-v be used by students contemplating career or college choices, ex- 
periencing the loss of a friendship,' or dealing with the "loss of a parent through 
death or divorce. Existing programs may be .integrated into the model. Some 
present programs are: 

i. Danish and D'Augelli (1980) have developed a comprehensive approach 

to teaching coping skills for preventing crisis and stress. The program 
teaches life" development skills necessary for dealing with anticipated 
transitions. It also deals with way^ of managing crises or unplanned - 
events and stresses comnuni cation and helping skills. 

2. Brammer and Abrego (1981) use problem-solving strategies as skills for 
coping with and responding to transitions. 

3. Meichenbaum (1977) presents guidelines for training people to cope with 
stress. The training model emphasizes cognitive .skill s and .recognizes 
individu.al and cultural differences. 

4. Fuchs' and Rehm's (1977) program trains people to manage feelings and 
emotions in dealing with transitions. 

Two references (Schlossberg, 1984; Abrego & Brammer, 1979) are useful for 

high school teachers. Both give excellent guidelines for helping students handle 

transitions. Educating students to deal with life transitions should be an impor- 
ts! 

tant part of the high' school curriculum. Some guidelines aretcl) students should 
become aware that life transitions are natural and inevitable and that they already 
have personal resources v'or dealing with them. 2) Students should first exami'-.e and 
analyze transitions they are alrfeady experiencing .- They should become aware of 
their values, interpersonal skills, competencies, and other personal resources which 
strengthen their ability to cope with change. 3) Students should perceive instruction 
as relevant to their present lives so that a -meaningful extension can be made 'ro 
typical anticipated and unanticipated transitions later in life. 4) Students should 



become aware of future anticipated transitions such as graduation, leaving home,' 

etc; and future unanticipated transitions such as not being accepted for college, 

losing a job, the death of a -spouse, etc. ,,5) Throughout the study of transitions, 

■ ■ ... 

the. Model for Handlir>g Transitions should be applied and it should be viewed as a 

problem' sol V '.g strategy. 

With change and transition as the rule rather than the exception it becomes * 
evident that one. of the more pressing concerns before educators today is the em- 
powerment of students f) identify, -adapt, and manage transitions which occur 
developmental ly, social ly,'ta^ .occupationally in their life courses. Changing times 
.will bring more self-responsibility and more self-help. Maurice Gibbons (1984) 
noted that ". . .institutional care and support services are diminishing, and people 
can expect to take more responsibility for themselves throughout thejr lifetimes. 
Self-help i| replacing institutional -help (p. 593)." The management of change and 
transition must become a part of the learning .life of the indiv-idual. This model 
for educating for transition is a beginning. 
Problem Solving Model 

In addition to a model for teaching about transitions, one is also needed for 
"problem solving. For students to hold jobs, be" retrained, "and in general to adapt 
to a constantly accelerating rate of change in their lives, they will need strategies 
for how to attack and solve problems. Possession of at least one general model 

# 

for solving problems is one essential strategy. There are many different models, tjut 
the one we have developed is given below. - ^ 
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« 

Model for Problem Solving ' 

f 

I. UNDERSTAND THE PROBLEM 

° What are the essential data? 
Is there enough infonnation to solve the problem? 

Would a figure or sketch help? Maybe introduce symbols or other variables. - 
^ Separate the problem into manageable parts, if needed, Write down each part. 
° Can the problem be restated in a different way to help understand it? 

II. BRAINSTORM FOR POSSIBLE SOLUTION STRATEGIES 
° Generate a lot of ideas.. Don't judge them, just write them down; 
° Has a problem like it been solved before? 
° Would working a related problem be^useful? 

° If there were some particular addttional infonnation, could the problem 
■. be solved? Where could the infonnation be obtained? 

III. CHOOSE A TENTATIVE SOLUTION STRATEGY 
^ Remember, the strategy may not work and the process may have to be started over 

o 

° For "people" problems, consequences associated with carrying out tentative. 

" strategies must be carefully weighed. 
Also, if people are working out an interpersonal problem, then the tentative 
strategy will likely be a compromise . No one is likely to get everything 
.. ' they want. 

IV. CARRY OUT THE TENTATIVE SOLUTION STRATEGY ' 

' " Check each step as the plan is carried out. Check that each step is OK 
Is each step correct or valid? 
° Are there places for errors, mistakes, or faulty reasoning? Where are 

they? 

° Would it be useful to have someone else go over your steps? 
" For implementing solutions to "people" problems, aecide "Who ^^^s What* When." 
Maybe write it down. 

■ 239 
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V. LEARN 

* Check the result if possible. Is the judgement sound? Does it have a. 
' reasonable chance of solving the problem? . ' * 

What are the implications or consequences of the solution? 
Could the problem be worked another way? Perhaps look at other 
people's solutions and hear what they have to say. 
If appropriate, evaluate the effectiveness of the solution. 
Have enough problems like this one been worked to begin to generalize 
to a plan for solving^ similar problems? 

Does this solved problem open uj) new relationships that hadn't^been*^ 
thought of before? Think about Itl 
At the beginning, we have our students follow the Five Step Model, step 
by step. Later on they are encouraged to fre6Iy use their own creativity and 
intuition to solve problems since no single model is directly applicable to 
all problems. \ . 

Commercial progrps for teaching problem solving exist. The'June 1983 
issues of the Kappan listed more than 30 programs, video-taped presentations, 
computer-assisted instruction, instructional programs for teachers, and 
materials for student use. Other excellent sources are: 

° The Edward de Bono School of Thinking, P. 0. Box711, Larchmont, NY ^ 

10538 . . • 

" Institute for the Advancement of Philosophy for Children', Montclair 

N 

State College, Upper Montclair, NJ • 07043 
" Problem Solving and Comprehension by Arthur Whimbey and Jack Lochhead, 

The Franklin Institute Press, Philadelphia, '1979. 
° More Life Skills , by Joan Hearn, Advanced Development Division, 

Employment and Immigration, Ottawa, Canada KIA 0J9, 1982. 
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, ' ° Problem Solving jin School Mathematics , 1980 Yearbook, Nati.onal Council 

of Teachers of Mathematics, Reston, Virginia. 
° "instrumental Enrichment , by Reuven Feurstein, University Park Press. 
Baltimore, MD., 1980. ^ . . 

. « The New MCAT Student Manual (Quantitative Skills) from the Association 
of American Medical Colleges, Washington. D.C... 1984.s^ 
° Medical College Admission Test (Quantitative Skills) by^Mo»^s Bramson 

and Lawrence-Solomon, Arco Puijlishing, Inc.,'NY,.1982. 
« A Complete Preparation for the New MCAT . Vol. II (Quantitative Skills) 
by Beryl, Brain, Drew Love, and Philip Ke'.leher. Health Professional 
Education Service. Inc., Bethesda, Maryland. 1981. 
Problem solving is a difficu-lt subject to teach. But there are some 
• essential guidelines: (1) students must be given substantive problems to 
solve and actively pursue their solutions. Peop(le learn by doing and their 
"doing" must have substance. There is no merit in teachers being superb at 
teaching trivia. (2) Students are to be armed with models and strategie's for 

solving problems. Breaking problems into simple parts, making sketches^, 

' reading carefully, etc. are all necessary strategies for good problem solving. 
(3) Knowledqo in specific content areas is necessary for solving problems in 
that area. One can' t solve many- problems in mathematics if one do^n't know 
much math. ■ The best problem solvers have a very broad base of specific and 
general knowledge. (4) Some problems are more appropriately solved in a group 
setting and others in an individual setting. The group setting needs to be 
used more so students can better learn the give and take of cooperation that 
is now so vital to business and industry. (5) Students need to become more 
self- reflective of themselve^'^as prdbl em solvers. "What kinds of problems do 
I have difficulty with?" "What are my strengths, , weaknesses?"'! "Where do I 



need to improve?" "What can I learn from that mistake? "How do I learn 
best— hearing, seeing, touching, imagining?" "Where do I go for help?" 
Students can always become better problem solvers, and educators can always 
improve materials and instruction for helping it happen. 
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